United  States  Air  Force 
611th  Civil  Engineer  Squadron 
Elmendorf  AFB,  Alaska 


Cape  Lisburne  Long  Range  Radar  Station, 
Alaska 


Quality  Program  Plan 

Addendum  for  Interim  Remedial  Actions 

Final 


December  1996 


msTMsimc^  & 


hm  ptsbixit 

I>l3?iria«aosa  Oisfeiitasid 


By: 

ACCI 

ASRC  Contracting  Company,  Inc. 
10293  Rockingham  Dr.,  Suite  101 
Sacramento,  California  95827 


19970102  002 


i'ilG  QTJiU,0'\‘  iAiapi, 


WJD  1 


THIS  DOCUMENT  IS  BEST 
QUALITY  AVAILABLE.  TEE 
COPY  FURNISHED  TO  DTIC 
CONTAINED  A  SIGNIFICANT 
NUMBER  OF  PAGES  WHICH  DO 
NOT  REPRODUCE  LEGIBLY. 


SECURITY  CLASSIFICATION  OF  THIS  PAGE 


REPORT  DOCUMENTATION  PAGE 


Form  Approved 
0MB  No. 


la.  REPORT  SECURITY  CLASSIFICATION 
Unclassified 


2a.  SECURITY  CLASSIFICATION  AUTHORITY 
Not  Applicable 


2b.  DECLASSIFICATION/DOWNGRADING  SCHEDULE 
Not  Applicable 


4.  PERFORMING  ORGANIZATION  REPORT  NUMBER(S) 


1  b.  RESTRICTIVE  MARKINGS 
Not  Applicable 


3.  DISTRIBUTION/AVAILABILITY  OF  REPORT 


Distribution  is  unlimited 


5.  MONITORING  ORGANIZATION  REPORT  NUMBER(S) 


Not  Applicable 


6a.  NAME  OF  PERFORMING  ORGANIZATION  6b.  OFFICE  SYMBOL 

(If  applicable) 

ASRC  Contracting  Company,  Inc.  (ACCI) 


Not  Applicable 


7a.  NAME  OF  MONITORING  ORGANIZATION 


6c.  ADDRESS  (City,  State,  and  Zip  Code) 

10293  Rockingham  Drive,  Suite  101,  Sacramento,  CA  95827 


AFCEE/ERD 


7b.  ADDRESS  (City,  State,  and  Zip  Code) 

Elmendorf  Air  Force  Base,  Alaska  99506 


8a.  NAME  OF  FUNDING/SPONSORING 
AFCEE/ERD 


8b.  OFFICE  SYMBOL 
(If  applicable) 


9.  PROCUREMENT  INSTRUMENT 
IDENTIFICATION  NUMBER 
USAF  Contract  No.  F41624-94-D-8070 


8c.  ADDRESS  (City,  State,  and  Zip  Code) 

10. 

SOURCE  OF  FUNDING  NUMBERS 

Elmendorf  Air  Force  Base,  Alaska  99506 

PROGRAM 

PROJECT  NO. 

TASK  NO.  WORK  LIMIT 

ELEMENT  NO. 

ACCESSION  NO. 

1 1 .  TITLE  (includes  Security  Classification) 

Quality  Program  Plan  Addendum  for  Interim  Remedial  Actions  at  Cape  Lisburne  Long  Range  Radar  Station,  Alaska 


1 2.  PERSONAL  AUTHOR(s) 

ASRC  Contracting  Company,  Inc.  (ACCI) 


13a.  TYPE  OF  REPORT  13b.  TIME  COVERED 

Final 


16.  SUPPLEMENTARY  NOTATION 
Not  Applicable 


17.  COSATl  CODES 


SUB-GROUP 


14.  DATE  OF  REPORT  (Year,  Month,  Day)  15.  PAGE  COUNT 
1996  December  118 


18.  SUBJECT  TERMS  (Continue  on  reverse  if  necessary  and 
identify  by  block  number) 

Quality  Program  Plan  Addendum  for  Interim  Remedial  Actions 
at  Cape  Lisburne  Long  Range  Radar  Station,  Alaska 


19.  ABSTRACT  (Continue  on  reverse  if  necessary  and  Identify  by  block  number) 

The  Air  Force  is  conducting  interim  remedial  actions  at  Cape  Lisburne  LRRS  as  part  of  the  Installation  Restoration  Program.  These 
actions  are  based  on  the  results  of  the  Remedial  Investigation/Feasibility  Study  conducted  from  1993  to  1995.  The  remedial 
actions  are  to  be  conducted  at  Sites  LF01,  SS03,  SS08,  and  SS09. 


20.  DISTRIBUTION/AVAILABILITY  OF  ABSTRACT 
[  X  ]  Unclassified  [  ]  Same  as  RPT.  [  ]DTIC  Users 

21 .  ABSTRACT  SECURITY  CLASSIFICATION 

Unclassified 

22a.  NAME  OF  RESPONSIBLE  INDIVIDUAL 

Samer  Karmi 

22b.  TELEPHONE  (Include  Area  Code) 
(907)  552-9765 

22c.  OFFICE  SYMBOL 
AFCEE/ERD 

NOTICE 


This  plan  has  been  prepared  for  the  United  States  Air  Force  (USAF)  by  ASRC  Contracting  Company,  Inc. 
(ACCI)  for  the  purpose  of  aiding  in  the  implementation  and  documentation  of  remedial  actions  being 
conducted  under  the  Air  Force  Installation  Restoration  Program  (IRP).  The  limited  objectives  of  this  plan 
and  the  ongoing  nature  of  the  IRP,  along  with  the  evolving  knowledge  of  site  conditions  and  chemical 
effects  on  the  environment  and  health,  must  be  considered  when  evaluating  this  plan,  since  subsequent 
facts  may  become  known  which  may  make  this  plan  premature  or  inaccurate. 


Quality  Program  Plan  Addendum 
Cape  Lisburne  LRRS,  Alaska 


TABLE  OF  CONTENTS 

1.0  INTRODUCTION . 1 

1.1  Scope  of  Work . 1 

1 .2  Project  Organization . 13 

1.3  Site  History . 13 

1.3.1  Historical  Investigations . 13 

1. 3.1.1  1993  Remedial  Investigation . 13 

1.3. 1.2  1994  Interim  Remedial  Actions . 13 

1.4  Geology  and  Hydrology . 26 

1.4.1  Geology . 26 

1.4.2  Hydrology . 26 

2.0  CONSTRUCTION  QUALITY  PLAN . 27 

2.1  Mobilization . 27 

2.2  Contaminated  Soil  Removal  at  Sites  SS03,  SS08,  and  SS09 . 27 

2.2.1  SS03  -  White  Alice  Site  Soil  Excavation . 27 

2.2.2  SS08  -  Upper  Camp  Transformer  Building  Soil  Excavation . 35 

2.2.3  SS09  -  Lower  Camp  Transformer  Building  Soil  Excavation . 35 

2.3  Survey  and  Removal  of  Soil  and  Drums  at  Site  LF01 . . 36 

2.3.1  Geophysical  Survey  of  Site  LF01 . 36 

2.3.2  Site  LF01  Excavation . 36 

2.3.3  Drum  Inventory  and  Logging . 38 

2.3.4  Field  Screening  and  Transfer  of  Drum  Contents . 38 

2.3.5  Drum  Cleaning  and  Placement  at  Site  Landfill . 43 

2.4  Soil  Stockpiling . 44 

2.5  Stockpiled  Soil  Sampling . 45 

2.6  Soil  Sampling  for  Confirmation  of  Cleanup  Levels  in  Excavations . 45 


12/23/96 


Page  i 


s;\AFCEE\ACCI\F41624-94-D-8070\ 
DO9/9608\Cplqppv  I 


Quality  Program  Plan  Addendum 
_ _ _ _ _ Cape  Lisburne  LRRS,  Alaska 

2.7  Sampling  of  Bulked  Drum  Contents . 45 

2.8  Containerized  Waste  Manifesting  and  Transportation . 45 

2.9  Backfill  and  Site  Restoration . 46 

3.0  HEALTH  AND  SAFETY  PLAN . 47 

3.1  Chemical  Hazards . 47 

3.1.1  Petroleum  Hydrocarbons . 47 

3.1.2  Polychlorinated  Biphenyls . 50 

3.1.3  Ethylene  Glycol . 50 

3.1.4  General . 51 

3.2  Physical  Hazards . 51 

3.2.1  Heavy  Equipment . 51 

3.2.2  Excavations . 51 

3.3  Temperature  Stress . 51 

3.3.1  Cold  Stress . 51 

3.3.2  Heat  Stress . : . 52 

3.4  Biological  Hazards . 52 

3.4.1  Bears . 52 

3.5  Drum  Handling . 53 

3.6  Hazardous  Material  Bulking . 53 

3.7  Personal  Protective  Equipment . 54 

3.8  Emergency  Facilities . 54 

3.9  Site  Control . 55 

3.10  Decontamination . 55 

3.10.1  Personnel  Decontamination . 55 

3.10.2  Equipment  Decontamination . 55 

4.0  SAMPLING  AND  ANALYSIS  PLAN . 57 


12/23/96 


Page  ii 


s:\AFCEE\ACCI\F4 1 624-94-D-S070\ 
DO9/9608\Cplqppvl 


Quality  Program  Plan  Addendum 
Cape  Lisburne  LRRS,  Alaska 


4.1  Quality  Assurance  Program  Plan  (QAPP) . 57 

4.1 .1  Data  Categories . 57 

4.1.2  Precision,  Accuracy,  Representativeness,  Completeness,  and 

Comparability . 58 

4. 1.2.1  Precision . 58 

4. 1.2.2  Accuracy . 59 

4. 1.2.3  Representativeness . 60 

4. 1.2.4  Completeness . 60 

4. 1.2. 5  Comparability . 60 

4.1.3  Method  Detection  Limits,  Practical  Quantitation  Limits,  and  Instrument 

Calibration  Requirements . 61 

4. 1.3.1  Method  Detection  Limits . 61 

4. 1.3.2  Practical  Quantitation  Limits . 61 

4. 1.3. 3  Instrument  Calibration . 61 

4.1.4  Elements  Of  Quality  Control . 61 

4. 1.4.1  Laboratory  Control  Sample . 62 

4. 1.4.2  Matrix  Spike/Matrix  Spike  Duplicate . 62 

4. 1.4. 3  Surrogates . 63 

4. 1.4. 4  Internal  Standards . 63 

4. 1.4.5  Retention  Time  Windows . 63 

4. 1.4. 6  Interference  Check  Sample . 64 

4. 1.4. 7  Method  Blank . 64 

4. 1.4. 8  Equipment  Blank . 64 

4. 1.4. 9  Trip  Blank . 65 

4.1.4.10  Field  Duplicates . 65 

4.1.5  Quality  Control  Procedures . 66 

4. 1.5.1  Holding  Time  Compliance . 66 

4. 1.5. 2  Confirmation . 66 

4. 1.5. 3  Standard  Materials . 66 

4. 1.5.4  Supplies  and  Consumables . 67 

4. 1.5. 5  Sample  Dilutions . 67 


12/23/96 


Page  iii 


s:\AFCEE\ACCl\F4 1 624-94-D-8070\ 
DO9/9608\Cplqppvl 


Quality  Program  Plan  Addendum 
Cape  Lisburne  LRRS,  Alaska 


4.1.6  Sampling  Procedures . 67 

4. 1.6.1  Field  Sampling . 67 

4. 1.6.2  Sample  Handling  and  Custody. . 67 

4.1.7  Screening  Analytical  Methods . 70 

4.1.8  Analytical  Methods  and  Procedures . 71 

4. 1.8. 1  Method  SW6010A-Trace  Elements  (Metals) . 72 

4. 1.8. 2  Method  AK1 01  -  Gasoline  Range  Organics . 75 

4. 1.8. 3  Method  AK102-  Diesel  Range  Organics . 78 

4. 1.8.4  Method  AK1 03  -  Residual  Range  Organics . 81 

4. 1.8.5  Method  SW8015M  -  Glycols . 84 

4. 1.8.6  Method  SW8081  -  Polychlorinated  Biphenyls  (PCBs) . 87 

4. 1.8.7  Method  SW8260A  -  Volatile  Organics . 90 

4. 1.8.8  Method  SW8270B-Semivolatile  Organics . 97 

4.1.9  Data  Review,  Validation,  and  Reporting . 104 

4.1.10  Corrective  Actions . 109 

4.1.10.1  Response  to  Corrective  Actions . 109 

4. 1. 10.2  Re-establishment  of  Control . 109 

4.1.11  Quality  Assurance  Reports . 110 

4.2  Field  Sampling  Plan . 110 

4.2.1  Final  Characterization  Sampling . 110 

4.2.2  Soil  Sampling  for  Confirmation  of  Cleanup  Levels  in  Excavations . Ill 

4.2.3  Sampling  of  Bulked  Drum  Contents . Ill 

4.2.4  Sample  Labels . 114 

4.2.5  Sample  Packing . 1 14 

4.2.6  Field  Logbook . 115 

4.2.7  Chain  of  Custody . 116 

4.2.8  Soil  Sampling  Analysis . 116 

4.2.9  Liquid  Waste  Analysis . 1 16 

4.2.10  Quality  Control . 117 

12/23/96  Page  iv  s;\AFCEE\ACCI\F41624-94-D-8070\ 


DO9/9608\Cplqppv  1 


Quality  Program  Plan  Addendum 
Cape  Lisburne  LRRS,  Alaska 


LIST  OF  TABLES 

Table  3-1.  Summary  Of  Contaminants . 48 

Table  3-2.  Toxicity  Characteristics . 49 

Table  4-1.  Requirements  for  Containers,  Preservation  Techniques,  Sample 

Volumes,  and  Holding  Times . 68 

Table  4-2.  POLs  for  Method  SW6010A . 72 

Table  4-3.  QC  Acceptance  Criteria  for  Method  SW6010A . 72 

Table  4-4.  Summary  of  Calibration  and  QC  Procedures  for  Method  SW6010A..73 

Table  4-5.  PQLs  for  Method  AK101 . 75 

Table  4-6.  QC  Acceptance  Criteria  for  Method  AK101 . 75 

Table  4-7.  Summary  of  Calibration  and  QC  Procedures  for  Method  AK101 . 76 

Table  4-8.  PQLs  for  Method  AK102 . 78 

Table  4-9.  QC  Acceptance  Criteria  for  Method  AK102 . 78 

Table  4-10.  Summary  of  Calibration  and  QC  Procedures  for  Method  AK102....79 

Table  4-11.  PQLs  for  Method  AK1 03 . 81 

Table  4-12.  QC  Acceptance  Criteria  for  Method  AK103 . 81 

Table  4-13.  Summary  of  Calibration  and  QC  Procedures  for  Method  AK103....82 

Table  4-14.  PQLs  for  Method  801 5M . 84 

Table  4-1 5.  QC  Acceptance  Criteria  for  Method  801 5M . 84 

Table  4-16.  Summary  of  Calibration  and  QC  Procedures  for  Method  8015M....85 

Table  4-17.  PQLs  for  Method  SW8081  . 87 

Table  4-18.  QC  Acceptance  Criteria  for  Method  SW8081  . 87 

Table  4-19.  Summary  of  Calibration  and  QC  Procedures  for  Method  SW8081 .88 

Table  4-20.  PQLs  for  Method  SW8260A . 91 

Table  4-21 .  QC  Acceptance  Criteria  for  Method  SW8260A . 93 

Table  4-22.  Summary  of  Calibration  and  QC  Procedures  for  Method  SW8260A95 

Table  4-23.  PQLs  for  Method  SW8270B . 98 

Table  4-24.  QC  Acceptance  Criteria  for  Method  SW8270B . 100 

Table  4-25.  Summary  of  Calibration  and  QC  Procedures  for  Method  SW8270B102 

Table  4-26.  Data  Qualifiers . 105 

Table  4-27.  General  Flagging  Conventions . 106 

Table  4-28.  Flagging  Conventions  Specific  to  Organic  Methods . 107 

Table  4-29.  Flagging  Conventions  Specific  to  Inorganic  Methods . 108 

Table  4-30.  Sample  Summary . 112 


12/23/96 


Page  v 


s:\AFCEE\ACCI\F4 1 624-94-D-8070\ 
DO9/9608\CpIqppvl 


Quality  Program  Plan  Addendum 
Cape  Lisburne  LRRS,  Alaska 


LIST  OF  FIGURES 

Figure  1-1  Cape  Lisburne  LRRS  Site  Plan . 3 

Figure  1-2  White  Alice  Site  (SS03) . 5 

Figure  1-3  Upper  Camp  Transformer  Building  (SS08) . 7 

Figure  1-4  Lower  Camp  Transformer  Building  (SS09) . 9 

Figure  1-5  Landfill  and  Waste  Accumulation  Area  (LF01) . 11 

Figure  1-6  Organizational  Chart . -15 

Figure  1-7  White  Alice  Site  (SS03)  Previous  Sample  Locations . 17 

Figure  1-8  Upper  Camp  Transformer  Bldg.  (SS08)  Sample  Locations . 19 

Figure  1-9  Lower  Camp  Transformer  Bldg.  (SS09)  Sample  Locations . 21 

Figure  1-10  Landfill  and  Waste  Accumulation  Area  (LF01)  Sample  Locations  ...23 

Figure  2-1  SS03  Anticipated  Excavation  Area . 29 

Figure  2-2  SS08  Anticipated  Excavation  Area . 31 

Figure  2-3  SS09  Anticipated  Excavation  Area . 33 

Figure  2-4  Field  Characterization  Flow  Chart . 41 

LIST  OF  APPENDICES 

APPENDIX  A:  References 

APPENDIX  B:  Memo  to  ADEC  from  the  Air  Force 

APPENDIX  C:  Ohmicron  Immunoassay  Description  and  Procedures 

APPENDIX  D:  Analytical  Methods  AK101,  AK102,  and  AK103 


12/23/96 


Page  vi 


s:\AFCEE\ACCI\F41624-94-D-8070\ 

DO9/9608\Cplqppvl 


Quality  Program  Plan  Addendum 
Cape  Lisburne  LRRS,  Alaska 


LIST  OF  ACRONYMS  AND  ABBREVIATIONS 


AALA 

American  Association  of  Laboratory  Accreditation 

AA 

Atomic  Absorption  Spectroscopy 

AAC 

Alaskan  Air  Command 

ADEC 

Alaska  Department  of  Environmental  Conservation 

AFCEE 

Air  Force  Center  for  Environmental  Excellence 

Air  Force 

United  States  Air  Force 

BFB 

Bromoflourobenzene 

BHC 

Benzene  Hexachloride 

BTEX 

Benzene,  Toluene,  Ethylbenzene,  and  Total  Xylenes 

CAS 

Chemical  Abstracts  Service 

CCC 

Calibration  Check  Compound 

CB 

Calibration  Blank 

CVC 

Calibration  Verification  Check 

CERCLA 

Comprehensive  Environmental  Restoration 
Compensation  and  Liability  Act 

CL 

Confidence  Limit 

COC 

Chain  of  Custody 

CQC 

Construction  Quality  Control 

DDD 

Dichlorodiphenyldichloroethane 

DDE 

Dichlorodiphenyldichloroethylene 

DDT 

Dichlorodiphenyltrichloroethane 

DFTPP 

Decafluorotriphenylphosphine 

DOD 

Department  of  Defense 

DOPM 

Delivery  Order  Project  Manager 

DQO 

Data  Quality  Objectives 

DRO 

Diesel  Range  Organics 

DRPH 

Diesel  Range  Petroleum  Hydrocarbons 

EPA 

U.S.  Environmental  Protection  Agency 

FS 

Feasibility  Study 

12/23/96 


Page  vii 


s:\AFCEE\ACCl\F4 1 624-94-D-8070\ 
DO9/9608\Cplqppvl 


Quality  Program  Plan  Addendum 
Cape  Lisburne  LRRS,  Alaska 


FSP 

GC/MS 

GF 

GRO 

GRPH 

HDPE 

HPLC 

ICPES 

ICS 

ICV 

IDW 

IRA 

IRP 

IS 

LOD 

LCL 

LCS 

LIMS 

LRR 

MDL 

MSA 

MSL 

MS/MSD 

NCR 

NIOSH 

NIST 

PCBs 

PE 

PQL 

QAO 


Field  Sampling  Plan 

Gas  Chromatography/Mass  Spectrometry 

Graphite  Furnace 

Gasoline  Range  Organics 

Gasoline  Range  Petroleum  Hydrocarbons 

High  Density  Polyethylene 

High  Performance  Liquid  Chromatography 

Inductively  Coupled  Argon  Plasma  Atomic 
Emission  Spectroscopy 

Interference  Check  Samples 

Initial  Calibration  Verification 

Investigation  Derived  Waste 

Interim  Remedial  Action 

Installation  Restoration  Program 

Internal  Standard 

Limit  of  Detection 

Lower  Confidence  Limit 

Laboratory  Control  Sample 

Laboratory  Information  Management  System 

Long  Range  Radar 

Method  Detection  Limit 

Method  of  Standard  Additions 

Mean  Sea  Level 

Matrix  Spike/Matrix  Spike  Duplicate 
Non  Conformance  Report 

National  Institute  for  Occupational  Safety  and  Health 

National  Institute  of  Standards  and  Technology 

Polychlorinated  Biphenyls 

Performance  Evaluation 

Practical  Quantitation  Limit 

Quality  Assurance  Officer 


12/23/96 


Page  viii 


s:\AFCEE\ACCl\F4 1 624-94-D-8070\ 
DO9/9608\Cplqppvl 


Quality  Program  Plan  Addendum 
Cape  Lisburne  LRRS,  Alaska 


12/23/96 


QAPjP 

Quality  Assurance  Project  Plan 

QAPP 

Quality  Assurance  Program  Plan 

QA/QC 

Quality  Assurance/Quality  Control 

QPP 

Quality  Program  Plan 

RAGS 

Risk  Assessment  Guidance  for  Superfund 

RBSLs 

Risk-Based  Screening  Levels 

RCRA 

Resource  Conservation  and  Recovery  Act 

%R 

Percent  Recovery 

%RSD 

Percent  Relative  Standard  Deviation 

REL 

Recommended  Exposure  Limits 

RF 

Response  Factor 

RI/FS 

Remedial  Investigation/Feasibility  Study 

RI 

Remedial  Investigation 

RPD 

Relative  Percent  Difference 

RPM 

Regional  Program  Manager 

RRO 

Residual  Range  Hydrocarbons 

RRT 

Relative  Retention  Time 

RSD 

Relative  Standard  Deviation 

SAP 

Sampling  and  Analysis  Plan 

SOP 

Standard  Operating  Procedure 

spec 

System  Performance  Check  Compound 

SHSO 

Site  Health  and  Safety  Officer 

spec 

System  Performance  Check  Compounds 

SVOC 

Semi-Volatile  Organic  Compound 

IDS 

Total  Dissolved  Solids 

TIC 

Tentatively  Identified  Compound 

TOC 

Total  Organic  Carbon 

TPH 

Total  Petroleum  Hydrocarbons 

UCL 

Upper  Confidence  Limit 

USAF 

United  States  Air  Force 

voc 

Volatile  Organic  Compound 

Page  ix  s:\AFCEE\ACCI\F41624-94-D-S070\ 

DO9/9608\Cplqppv  I 


Quality  Program  Plan  Addendum 
Cape  Lisburne  LRRS,  Alaska 


WAA  Waste  Accumulation  Area 

WACS  White  Alice  Communications  System 

LIST  OF  MEASUREMENTS 


cm 

centimeters 

cy 

cubic  yards 

mg/kg 

milligrams  per  kilogram 

Pg/kg 

micrograms  per  kilogram 

mg/L 

milligrams  per  liter 

[ig/L 

micrograms  per  liter 

mg/m^ 

milligrams  per  cubic  meter 

ppm 

parts  per  million 

ppb 

parts  per  billion 

op 

degrees  Fahrenheit 

°C 

degrees  Celsius 

12/23/96 


Page  x 


s:\AFCEE\ACCI\F4I624-94-D-8070\ 

DO9/9608\CplqppvI 


Quality  Program  Plan  Addendum 
_ ^Cape  Lisburne  LRRS,  Alaska 


1.0  INTRODUCTION 

The  Air  Force  is  conducting  interim  remedial  actions  at  Cape  Lisburne  Long  Range 
Radar  Station  (LRRS)  as  part  of  the  Installation  Restoration  Program  (IRP).  These 
actions  are  based  on  the  results  of  the  Remedial  Investigation/Feasibility  Study  (RI/FS) 
conducted  from  1993  to  1995.  The  remedial  actions  are  to  be  conducted  at  Sites  LFOl 
(Landfill  and  Waste  Accumulation  Area  #2/Dump  #1),  SS03  (White  Alice  Site),  SS08 
(Upper  Camp  Transformer  Building)  and  SS09  (Lower  Camp  Transformer  Building). 
Figure  1-1  presents  the  Cape  Lisburne  LRRS  site  plan. 

This  QPP  is  site-specific  to  work  at  the  Cape  Lisburne  LRRS,  and  is  an  addendum  to  the 
Program  Quality  Program  Plan  (QPP)  dated  June  1995.  This  QPP  Addendum  includes 
the  following  elements: 

•  Construction  Quality  Plan  (includes  Waste  Plan) 

•  Health  and  Safety  Plan 

•  Sampling  and  Analysis  Plan,  including: 

-  Quality  Assurance  Project  Plan 

-  Field  Sampling  Plan 

1.1  Scope  of  Work 

Figures  1-2, 1-3,  1-4,  and  1-5  show  the  four  sites  included  in  this  project:  White  Alice 
Site  (SS03),  Upper  Camp  Transformer  Building  (SS08),  Lower  Camp  Transformer 
Building  (SS09),  and  the  Landfill  and  Waste  Accumulation  Area  (LFOl). 

The  objective  of  this  project  is  to  conduct  remedial  actions  at  the  Cape  Lisburne  LRRS 
site  to  enable  future  environmental  compliance  status.  This  will  be  done  by  performing 
the  following  tasks: 

•  Conduct  a  geophysical  survey  in  an  attempt  to  locate  buried  drums 

•  Excavate,  remove,  and  dispose  of  drums,  residual  liquids,  sludges,  and  other 
waste  material 

•  Containerize  waste,  label,  manifest,  and  transport 

•  Excavate  contaminated  soil;  areas  of  contamination  have  been  identified  during 
previous  investigations 

•  Characterize  excavated  soil 

•  Collect  and  analyze  confirmation  samples  of  excavated  areas 

•  Backfill  and  revegetate  excavated  areas 

•  Perform  stockpile  maintenance,  both  existing  and  those  created  during  execution 
of  this  project 
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1.2  Project  Organization 

The  organizational  chart  for  this  project  is  provided  as  Figure  1-6.  The  organizational  chart 
hierarchy  reflects  the  supervisory  oversight  and  lines  of  communication. 

1.3  Site  History 

The  Cape  Lisbume  installation  is  located  on  the  shore  of  the  Chukchi  Sea  and  within  the 
Alaska  Maritime  National  Wildlife  Refuge.  It  is  located  approximately  810  miles 
northwest  of  Anchorage  and  570  miles  northwest  of  Fairbanks.  Point  Hope  is  the  nearest 
community,  approximately  25  miles  to  the  southwest.  In  general,  the  installation  is  only 
accessible  by  air  or  by  sea. 

The  Cape  Lisbume  LRRS  facility  is  one  of  the  31  original  White  Alice  Communications 
Systems  (WACS)  built  to  establish  an  air  defense  system  in  Alaska.  It  was  constmcted  in 
1952  and  1953.  The  WACS  began  operation  in  August  1957.  The  WACS  was 
deactivated  in  1979  and  replaced  with  a  satellite  earth  terminal.  Currently,  four  contract 
personnel  at  the  station  operate  and  maintain  a  Long  Range  Radar  satellite  earth  terminal 
system  located  at  the  Upper  Camp.  Buildings  at  the  Cape  Lisbume  installation  are  of 
traditional  constmction  for  wood  frame,  sheet-metal  buildings.  Support  facilities  in  the 
Lower  Camp  include  living  quarters,  a  garage,  a  warehouse,  inactive  stmctures,  and  a 
5,009  foot-long  mnway. 

A  variety  of  past  activities  at  the  station  may  have  resulted  in  environmental 
contamination.  These  activities  include  the  operation  of  communications  and  power 
generation  equipment,  and  equipment  maintenance. 

1.3.1  Historical  Investigations 

The  following  sections  summarize  previous  site  activities  leading  up  to  the  remedial 
actions  to  be  conducted  during  this  project. 

1.3. 1. 1  1993  Remedial  Investigation 

The  Air  Force  performed  a  remedial  investigation/feasibility  study  (RI/FS)  at  Cape 
Lisbume  LRRS  between  May  1993  and  June  1995.  Figures  1-7  through  1-10  summarize 
the  analytical  test  results  of  the  RI/FS.  These  results  provide  the  basis  of  the  current 
remedial  actions. 

1.3. 1.2  1994  Interim  Remedial  Actions 

Previous  interim  remedial  actions  (IRAs)  have  been  conducted  at  site  LFOl.  An  IRA  was 
also  conducted  at  a  site  not  included  in  this  project  referred  to  as  the  Spill/Leak  #3  (ST07) 
site.  Previous  IRAs  have  not  been  conducted  at  site  SS03,  site  SS08,  and  site  SS09.  The 
following  is  taken  directly  from  Remedial  Investigation  and  Feasibility  Study,  Cape 
Lisburne  Radar  Installation,  Alaska,  dated  Febmary  1996. 
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The  Rl/FS  determined  that  IRAs  were  necessary  at  two  Cape  Lisburne  sites  to  prevent 
migration  of  site  contaminants.  The  IRAs  included  excavation  and  containment  of  a 
buried  drum  area  at  the  site  LFOl,  and  installation  of  an  interceptor  trench  and  oil/water 
separator  system  at  the  site  ST07. 

The  IRAs  conducted  at  the  Landfill  Waste  Accumulation  Area  (LFOl)  and  Spill/Leak  #3 
(ST07)  are  strictly  interim  actions.  Using  information  gained  from  the  IRP  investigations 
conducted  during  the  RI/FS,  the  Air  Force  will  determine  remedial  actions  that  vwll  be 
required  at  contaminated  sites  at  the  Cape  Lisburne  installation.  Preliminary  evaluation 
of  RI  data  has  determined  that  some  sites  at  the  installation  may  require  remediation. 

An  IRA  was  initiated  in  September  1994  at  the  Landfill  and  Waste  Accumulation  Area. 

A  sludge  pile/contaminated  soils  source  area  that  was  causing  contamination  to  move 
downgradient  in  the  natural  tundra  drainage  and  towards  the  Chukchi  Sea  was  removed. 
Observations  made  during  the  1993  RI  activities  conducted  at  the  Cape  Lisburne 
installation  indicated  that  the  sludge  pile  area  was  approximately  200  square  feet  and 
extended  to  a  depth  of  as  much  as  one  foot. 

During  hand  excavation  in  September  1994  at  the  sludge  pile,  excavated  areas  filled  with 
water  and  a  thin  layer  of  floating  free  oily  product.  As  excavation  continued,  six  semi- 
crushed  drums  were  exposed.  After  six  cubic  yards  of  contaminated  soils  had  been 
removed  and  containerized,  a  geophysical  survey  was  conducted  using  a  metal  detector. 
The  survey  indicated  the  presence  of  between  20  and  30  buried  metal  objects,  presumably 
drums,  in  the  immediate  area.  It  became  apparent  that  the  source  of  black  surface  sludge 
was  liquids  that  had  leaked  from  the  buried  drums.  Henceforth,  the  sludge  pile  area  is 
referred  to  as  the  Buried  Drum  Area. 

A  continuation  of  the  IRA  was  scheduled  to  remove  the  buried  drums  prior  to  the  spring 
thaw,  after  which  surface  and  active  layer  water  would  be  likely  to  fill  any  excavation. 
The  IRA  was  initiated  in  May  1995. 

A  geophysical  survey  conducted  in  September  1 994  indicated  that  buried  drums  were 
located  beneath  an  area  of  approximately  25  feet  by  35  feet.  In  May  1995,  excavation  of 
buried  drums  was  initiated  using  a  ripper  on  a  D8  bulldozer  to  loosen  the  frozen  soil  and 
drums.  As  drums  were  exposed,  any  liquids  present  in  the  partially  cmshed  and/or  ripped 
drums  were  transferred  into  new  drums  using  long-handled  scoops.  The  loosened  soils 
and  drums  were  pushed  up  into  piles  and  transferred  to  a  containment  cell  using  a  large 
front-end  loader.  A  metal  detector  was  used  during  excavation  to  assist  in  locating  buried 
drums  and  determining  the  direction  and  depth  of  further  excavation. 

Approximately  100  drums  were  excavated  over  a  period  of  five  days.  It  was  estimated 
that  50  of  these  drums  were  full  of  liquids  and  the  rest  were  empty,  full  of  ice,  or 
contained  ice  and  product.  Approximately  450  gallons  of  liquid  were  recovered  during 
the  excavation  process.  The  majority  of  liquids  appeared  to  be  used  motor  oils;  however, 
the  contents  of  drums  varied  from  heavy  lubricating  greases  to  almost  clear  liquids  that 
may  have  contained  solvents.  Liquids  that  could  not  be  recovered  and  poured  into  drum.s 
were  scooped  up  with  soil  using  the  heavy  equipment  and  transported  to  the  containment 
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cell.  The  completed  excavation  measured  approximately  21  feet  by  66  feet,  with  a 
maximum  depth  of  approximately  6  feet. 

Prior  to  backfilling  the  excavation  with  a  mixture  of  gravel  and  sand  from  the  installation 
quarry,  samples  were  collected  from  the  bottom  and  side  walls  of  the  excavation,  and  80 
pounds  of  calcium  peroxide  were  applied  to  assist  in  bioremediation  of  any  residual 
contaminated  soils.  During  IRA  activities  in  late  June  1995,  the  backfilled  area  at  the  site 
was  fertilized  and  seeded.  All  excavated  soils  and  debris  were  placed  in  a  lined 
containment  cell  constructed  on  a  gravel-covered  area  (closed  landfill)  located 
approximately  800  feet  east  of  the  Buried  Drum  Area. 

1.4  Geology  and  Hydrology 

1.4.1  Geology 

The  following  discussion  of  site  geology  is  taken  directly  from  Final  Remedial 
Investigation  and  Feasibility  Study,  Cape  Lisburne  Radar  Installation,  Alaska,  dated 
February  1996. 

Bedrock  found  at  the  Cape  Lisburne  installation  is  comprised  of  sandstone,  chert,  shale, 
and  conglomerates  of  the  Shublik  formation.  The  bedrock  found  two  miles  east  of  the 
cape,  which  consists  of  granite,  schist,  limestone,  and  gneiss,  may  contribute  to  the 
eroded  fluvial  and  alluvial  material  found  at  the  installation.  The  surficial  Quaternary 
deposits  are  composed  of  coarse  and  fine-grained  deposits  associated  with  moderate  to 
steep  sloped  mountains  and  hills.  Bedrock  exposures  are  mostly  restricted  to  upper 
slopes,  crestlines,  and  eroded  areas. 

The  surface  deposits  of  the  Lower  Camp  area  are  up  to  50  feet  thick  and  are  dominated  by 
highly  permeable  talus  and  alluvial  fan  deposits  consisting  of  clay,  silt,  sand,  gravel, 
cobbles,  and  large  boulders.  A  moderately  well-sorted  alluvium  has  been  deposited  in  the 
channel  of  Selin  Creek.  The  Upper  Camp  geology  consists  of  a  thin,  gravely  layer 
overlying  bedrock;  this  is  typical  of  the  steeper  slopes. 

The  occurrence  of  permafrost  is  relatively  continuous  in  the  Cape  Lisburne  area  and  may 
reach  maximum  depths  of  600  to  800  feet  below  grade  in  zones  near  large  bodies  of 
water.  Farther  inland,  maximum  permafrost  depths  may  reach  1,330  feet.  Local 
excavations  have  encountered  permafrost  at  depths  ranging  from  one  to  seven  feet  below 
grade  (AF,  1996d). 

1.4.2  Hydrology 

Installation  drainage  is  via  a  suprapermafrost  overland  flow  to  diversion  channels 
terminating  at  the  Chukchi  Sea.  Some  runoff  from  the  site  is  directed  to  Selin  Creek, 
which  also  discharges  to  the  Chukchi  Sea.  Water  resources  for  the  site  are  taken  from  the 
shallow  water  gallery  underlying  Selin  Creek.  The  U.S.  Army  Corps  of  Engineers  has 
indicated  that  some  minor  flooding  has  occurred  in  the  area  near  the  runway.  Definitive 
information  regarding  the  presence  of  groundwater  at  the  site  is  not  available. 
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2.0  CONSTRUCTION  QUALITY  PLAN 

The  following  sections  describe  the  planned  site  activities  for  the  remedial  actions  at 
LFOl,  SS03,  SS08,  and  SS09.  Exact  activities  and  methods  may  differ  from  these 
described  due  to  unforeseen  site  specific  conditions,  or  changes  in  the  Air  Force 
requirements. 

2.1  Mobilization 

Equipment  and  personnel  will  be  mobilized  to  Cape  Lisburne  LRRS  from  Anchorage. 

All  personnel  equipment,  materials,  and  supplies  will  be  transported  by  air.  Upon  arrival, 
personnel  will  unload,  unpack,  and  stage  equipment  and  supplies.  Once  all  equipment 
and  personnel  are  assembled  at  the  site,  work  will  begin. 

Once  mobilized  to  the  site  and  prior  to  commencing  remediation  activities,  temporary 
facilities  (shelters,  treatment  and/or  decontamination  areas)  will  be  constructed,  and 
initial  surveying  and  site  inspection  will  be  performed. 

2.2  Contaminated  Soil  Removal  at  Sites  SS03,  SS08,  and  SS09 

The  areas  designated  as  SS03  (White  Alice  Site),  SS08  (Upper  Camp  Transformer 
Building),  and  SS09  (Lower  Camp  Transformer  Building)  will  be  excavated  to  remove 
polychlorinated  biphenyls  (PCBs)  and  petroleum  hydrocarbon  contaminated  soil.  The 
areas  anticipated  for  cleanup  will  be  identified  and  marked  at  the  start  of  site  activities. 
These  planned  excavation  areas  are  indicated  on  Figures  2-1  through  2-3. 

Soil  removal  activities  will  be  conducted  to  remove  soil  which  exceeds  the  following 
criteria: 

•  PCBs  >  1  mg/kg 

•  TPH  (DRO/RRO,  C,o  -  Cj^)  >  1 0,000  mg/kg 

Upon  mobilization,  each  site  will  be  examined,  identifying  and  marking  estimated 
excavation  boundaries.  Also  at  this  time,  issues  directly  related  to  access,  demolition, 
sampling,  and  excavation  will  be  identified.  Any  potential  planning  or  mitigation  related 
to  these  issues  will  be  resolved  prior  to  beginning  work. 

The  buildings,  previously  used  for  housing  electrical  transformers  for  the  upper  and  lower 
camp,  may  be  fully  or  partially  removed  to  allow  for  the  excavation  of  contaminated  soil 
within  the  building  perimeters  and  in  their  close  proximity.  Both  buildings  are  stick 
frame  construction  with  corrugated  sheet  metal  exterior  panels. 

2.2.1  SS03  -  White  Alice  Site  Soil  Excavation 

The  White  Alice  Site  is  estimated  to  have  up  to  650  cubic  yards  of  PCB  contaminated 
soil,  consisting  largely  of  gravels.  The  White  Alice  Site  building  is  elevated  by  piers. 

The  soil  contamination  in  the  vicinity  of  this  building  is  indicated  as  being  chiefly  around 
the  perimeter  of  the  building  with  some  areas  extending  under  the  structure. 
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Figure  2-1  shows  the  anticipated  excavation  area.  After  the  stairs  (and  other  building 
parts,  as  necessary)  are  removed,  a  backhoe  will  be  used  to  excavate  the  soil  around  the 
perimeter  of  the  building  and  in  those  areas  under  the  building  where  the  backhoe  can 
reach  without  damaging  the  structure.  In  areas  where  the  backhoe  cannot  reach,  soil  will 
be  removed  by  hand  digging. 

All  excavation  will  be  guided  using  Ohmicron  test  kits  for  PCB  detection.  Soil  will  be 
excavated  incrementally  until  the  immunoassay  test  results  indicate  the  soil  contains  less 
than  1  mg/kg  of  PCBs.  After  excavation  is  complete,  confirmation  samples  will  be 
collected  in  accordance  with  Section  4.2. 

Contaminated  soil  and  concrete  will  be  transported  to  the  area  adjacent  to  the  LFOl 
containment  cell  and  placed  in  a  stockpile  dedicated  for  PCB  contaminated  materials 
stockpiling.  The  stockpile  will  be  clearly  labeled,  indicating  contents,  origin,  nature  of 
contaminants,  size,  and  date  the  stockpile  was  created. 

2.2.2  SS08  -  Upper  Camp  Transformer  Building  Soil  Excavation 

The  Upper  Camp  Transformer  Building  is  estimated  to  have  10  cubic  yards  of  gravely 
soil  and  1.5  cubic  yards  of  concrete  contaminated  with  PCBs.  The  soil  consist  largely  of 
gravels.  All  of  the  contamination  is  indicated  to  be  inside  the  building  perimeter. 

If  demolition  of  the  building  is  necessary  to  complete  contaminated  soil  removal, 
building  components  as  well  as  concrete  foundation  slabs  will  be  wipe  sampled  prior  to 
demolition  to  identify  any  contaminated  components.  Areas  with  visible  contamination 
will  be  physically  scraped  and  scrubbed  with  a  degreaser.  A  ten  centimeter  square 
sampling  area  will  be  selected  from  the  scrubbed  areas.  This  area  will  be  Aviped 
horizontally  and  vertically  with  a  hexane  soaked  swab  and  placed  into  a  sample  container. 
Random  samples  will  also  be  collected  from  areas  without  visible  staining.  Results  will 
be  reported  in  micrograms  per  100  cm'. 

Wood  and  metal  debris  determined  to  be  free  of  contamination  will  be  loaded  into  the 
dump  truck  for  transport  to  the  Cape  Lisburne  landfill.  Special  care  will  be  exercised  to 
avoid  dismrbing  underlying  soil.  Wood  and  metals  will  be  separated  prior  to  placement 
in  the  landfill  if  material  segregation  is  a  local  landfill  facility  permit  requirement.  Figure 
2-2  shows  the  anticipated  area  of  excavation;  field  conditions  and  findings  will  determine 
the  final  dimensions  of  the  excavation.  Contaminated  soil  will  be  field  screened  and 
excavated  as  previously  described  for  site  SS03.  After  excavation  is  complete, 
confirmation  samples  will  be  collected  in  accordance  with  Section  4.2. 

Any  building  material  shown  to  be  contaminated  will  be  reduced  to  size  sufficient  for 
placement  in  drums.  All  drums  will  be  handled  according  to  the  methods  described  in 
Section  3.4. 

2.2.3  SS09  -  Lower  Camp  Transformer  Building  Soil  Excavation 

The  Lower  Camp  Transformer  Building  is  estimated  to  have  40  cubic  yards  of  gravely 
soil  and  5  cubic  yards  of  concrete  contaminated  with  PCBs.  Portions  of  the  building  may 
be  removed  from  this  site  prior  to  excavation  to  provide  equipment  access. 
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Contaminated  soil  will  be  field  screened  and  excavated  as  previously  described  for  site 
SS03.  Figure  2-3  shows  the  anticipated  area  of  excavation;  field  conditions  and  findings 
will  dictate  the  final  dimensions  of  the  excavation.  After  excavation  is  complete 
confirmation  samples  will  be  collected  in  accordance  with  Section  4.2. 

2.3  Survey  and  Removal  of  Soil  and  Drums  at  Site  LF01 

Site  LFOl  is  the  old  waste  accumulation  area.  This  area  is  estimated  to  contain  2,000 
cubic  yards  of  contaminated  soil.  Previous  investigations  indicate  contaminants  in  the 
planned  e.xcavation  area  include  PCBs  and  TPH.  Figure  1-9  shows  these  results.  It  is 
anticipated  that  up  to  400  drums  are  buried  in  this  excavation  area.  Subject  drums  are 
expected  to  contain  up  to  5,000  gallons  of  recoverable  liquid  product,  ice,  and  water. 
LFOl  soil  is  expected  to  consist  largely  of  gravel  materials.  It  is  also  expected  that  some 
of  the  excavated  subsurface  materials  will  be  frozen. 

A  geophysical  survey  will  be  used  to  locate  areas  of  magnetic  anomalies  which  could 
indicate  buned  drums.  These  areas  will  be  excavated  to  confirm  the  geophysical  survey 
and  removal  drums.  Contaminated  soil  encountered  during  excavation  activities  will  be 
removed  and  stockpiled.  Soil  contamination  will  be  identified  using  field  test  kits  and 
laboratory  analysis.  Contaminated  soil  excavation  of  each  buried  drum  location  will 
continue  to  remove  soil  which  exceeds  the  following  criteria: 

•  PCBs  >  Img/kg 

•  TPH  (DRO/RRO,  C,o  -  >  1 0,000  mg/kg 

2.3.1  Geophysical  Survey  of  Site  LF01 

Initially,  a  geophysical  survey  will  be  performed  at  LFOl  to  identify  areas  with  a  high 
probability  of  buried  drums.  There  are  three  known  buried  drum  areas  as  shown  in 
Figure  1-9;  labeled  "Buried  Drum  Excavation,"  "Gravel  Covered  Area  #1,"  and  "Gravel 
Area  #2."  The  geophysical  survey  cannot  always  differentiate  buried  drums  firom  other 
buried  metallic  debris.  Therefore,  areas  suspected  to  be  subsurface  drum  locations  will  be 
delineated  with  surveyors  stakes  and  ground  paint.  These  areas  will  be  evaluated  through 
careful,  incremental  excavation. 

The  geophysical  survey  will  be  conducted  by  use  of  a  cesium  vapor  magnetometer  with  a 
sensitivity  of  0.1  gamma  over  a  range  of  20,000  to  100,000  gammas.  When  the  sensor 
passes  near  a  ferrous  object,  the  intensity  of  the  magnetic  field  changes.  The  shape  of  the 
change,  or  anomaly,  depends  on  the  mass  of  metal  object,  its  orientation,  and  its  distance 
from  the  instrument  sensor.  A  typical  ferrous  drum  anomaly  shows  magnetometer 
amplitude  variation  of  up  to  tens  of  gammas  or  more.  During  drum  detection  efforts, 
measurements  will  be  taken  on  lines  spaced  of  25  feet  apart.  Magnetometer 
measurements  will  be  recorded  in  one-foot  increments  along  each  line. 

2.3.2  Site  LFOl  Excavation 

After  the  geophysical  survey  is  completed  and  excavation  boundaries  are  marked,  a 
surface  sampling  survey  will  be  conducted  using  Ohmicron  test  kits  for  PCBs  and 


12/23/96 


Page  36 


s:\AFCEE\ACCI\F4 1 624-94-D-8070\ 
DO9/9608\CpIqppv  1 


Quality  Program  Plan  Addendum 
Cape  Lisburne  LRRS,  Alaska 


laboratory  testing  for  TPH.  All  areas  appearing  to  be  stained  with  hydrocarbons  will  be 
sampled.  This  survey  will  be  conducted  to  detect  any  surface  soil  which  requires  removal 
and  stockpiling. 

A  sample  for  PCB  screening  will  be  collected  from  each  area  delineated  during  the 
geophysical  survey.  The  PCB  screening  will  be  field  conducted  using  Ohmicron  test  kits 
described  in  Section  4.1.7.  If  a  hydrocarbon  stained  area  does  not  contain  PCB 
concentrations  above  1  mg/kg,  as  indicated  by  field  screening,  soil  samples  will  be 
collected  for  laboratory  analysis  for  TPH  (C,o  -  Cj^).  These  results  will  be  obtained  with 
a  rapid  laboratory  turnaround  time.  Samples  collected  each  day  will  be  transported  by  the 
daily  Cape  Smythe  Air  flight  to  Anchorage.  Once  in  Anchorage,  a  laboratory  courier  will 
pick  the  samples  up  and  deliver  them  to  the  laboratory.  Results  will  be  obtained  within 
48  hours. 

If  surface  contamination  is  detected  in  soil  samples,  the  affected  area  will  be  delineated 
with  ground  paint  and  surveyors  stakes. 

Excavation  within  the  LFOl  area  will  be  accomplished  with  a  hydraulic  excavator  and  a 
rubber  tire  backhoe.  Hand  labor  will  be  readily  available  for  spotting  and  hand 
excavating  around  buried  metal  objects,  and  to  facilitate  the  identification  and  protection 
of  buried  drums.  When  a  buried  object  is  identified,  hand  excavation  -will  be  used  until  it 
can  be  determined  whether  or  not  the  object  is  a  drum. 

Once  a  drum  has  been  identified,  hand  excavation  will  be  used  to  determine  the  condition 
of  the  drum.  A  sounding  method  (tap  test)  will  be  used  to  determine  the  level  of  contents 
in  drums.  Drums  with  good  integrity  will  be  lifted  with  either  the  excavator  or  the 
backhoe  and  moved  to  the  drum  processing  area  for  sampling  of  the  contents  and  transfer 
of  the  drum  contents  to  a  new  container.  If  the  drum  integrity  is  questionable  (i.e. 
terminal  corrosion,  open  holes  etc.)  subject  drum  contents  will  be  sampled  and  transferred 
without  moving  the  drum.  Drums  that  contain  product  will  only  be  moved  from  the 
excavation  area  if  they  are  intact  and  structurally  sound.  The  procedure  and  rationale  for 
sampling  drum  contents  and  bulking  of  drum  contents  into  new  containers  is  discussed  in 
Section  2.3.4  of  this  document. 

During  the  excavation  process,  the  final  disposition  of  excavated  soil  will  be  guided  by 
the  results  of  Ohmicron  testing  for  PCBs  and  by  laboratory  analysis  for  TPH.  PCB  field 
tests  will  be  completed  at  a  rate  of  one  per  100  square  feet  of  excavation  for  every  18 
inches  excavated.  TPH  samples  will  be  collected  for  laboratory  analysis  at  a  rate  of  one 
per  50  cubic  yards  of  excavated  soil.  PCB  contaminated  soil  regardless  of  TPH  content, 
will  be  segregated  into  a  stockpile.  TPH  contaminated  soil,  which  does  not  contain 
PCBs,  will  be  placed  in  a  separate  stockpile.  Clean  soil  will  be  separately  stockpiled  to 
be  used  for  backfill  material. 

When  field  screening  data  indicates  that  the  clean  up  objectives  have  been  achieved, 
samples  will  be  collected  in  accordance  with  Section  4.2. 

The  excavation  will  be  backfilled  with  clean  excavation  material  and  material  developed 
from  an  on-site  borrow  source,  as  directed  by  the  Air  Force.  Disturbed  areas  will  be 
revegetated  using  a  seed  mixture  of  60%  Bering  Hair  Grass  and  40%  Arctared  Fescue 
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applied  at  40  lb.  per  acre.  The  revegetated  areas  will  be  fertilized  with  nitrogen  at  80  lb. 
per  acre,  phosphorus  at  150  lb.  per  acre,  and  potassium  at  60  lb.  per  acre.  The 
re-vegetation  effort  will  take  place  at  the  beginning  of  the  1997  field  season 
(approximately  June  1997). 

A  decontamination  pad  will  be  installed  on  the  LFOl  site  to  prevent  contaminated 
materials  from  spreading  off  the  site.  All  equipment  and  personnel  leaving  the  site  will 
use  these  facilities  unless  there  is  an  emergency  which  requires  immediate  medical 
attention. 

PPE  and  decontamination  procedures  outlined  in  Section  3  of  this  document  will  be  used 
for  activities  at  site  LFOl.  Final  decontamination  of  construction  equipment  used  at  the 
LFOl  area  will  be  accomplished  by  pressure  washing  using  Orange  Sol  detergent. 
Sampling  equipment  will  be  cleaned  with  Alconox,  a  laboratory-grade  cleaner. 

2.3.3  Drum  Inventory  and  Logging 

The  field  team  will  inventory  drums  by  locating,  numbering,  visually  inspecting,  and 
logging  drum  characteristics.  The  purpose  of  the  inventory  is  to  identify  and  document 
drum  locations  and  characteristics.  In  addition,  the  inventory  will  allow  the  field  team  to 
identify  drums  requiring  waste  characterization  and  to  plan  efficient  bulking  and  staging. 

Drums  will  be  clearly  numbered  using  paint  markers,  spray  paint,  or  other  permanent 
device.  Drum  locations  will  be  mapped  with  reference  to  permanent  site  characteristics. 
A  drum  characterization  log  entry  will  be  made  for  each  drum  as  it  is  assigned  an 
identification  number.  Drum  characterization  will  be  maintained  by  the  site 
superintendent  and  will  include  the  following: 

•  Date 

•  Unique  drum  number 

•  Drum  size 

•  Drum  type 

•  General  condition  (leak  status) 

•  Drum  color/markings  (if  any) 

•  Description  of  drum  contents 

•  Amount  of  material  in  drum,  if  applicable 

•  Waste  stream  characterization  indication 

•  Location  of  drum  in  LFOl  grid 

•  Results  of  field  screen  test 

2.3.4  Field  Screening  and  Transfer  of  Drum  Contents 

During  the  course  of  the  excavation,  if  a  drum  is  encountered,  the  soil  surrounding  the 
drum  will  be  removed  to  the  maximum  extent  possible  in  order  to  determine  the  integrity 
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of  the  drum.  If  the  drum  appears  to  have  good  integrity,  it  will  be  lifted  using  a 
mechanical  drum  lifter  attached  to  either  the  excavator  or  the  backhoe  and  the  drum  will 
be  moved  to  the  designated  drum  staging  area.  If  the  drum  has  questionable  integrity  it 
will  be  punctured  pneumatically,  in  place.  Using  a  glass  drum  thief,  a  sample  will  be 
extracted.  The  sample  will  be  placed  in  a  plastic  specimen  cup  with  a  cover.  The  balance 
of  the  drum  contents  will  be  decanted  into  a  new  drum.  Wlien  the  damaged  drum  is 
empty  (or  as  empty  as  practical)  it  will  be  moved  to  the  designated  drum  staging  area.  If 
the  drum  is  damaged  to  a  point  that  any  handling  of  the  drum  would  increase  the  chance  a 
product  release,  the  drum  will  be  overpacked  into  an  85  gallon  salvage  drum.  The 
overpacked  drum  will  be  transferred  to  the  drum  staging  area.  Subject  drum  will  be 
sampled  from  within  the  overpack  drum.  Once  emptied,  the  overpacked  drum  will  be 
removed  from  the  salvage  drum,  cleaned  and  placed  with  other  clean/empty  drums.  The 
salvage  drum  will  be  cleaned  and  prepared  for  reuse. 

An  emergency  spill  kit  (consisting  of  vermiculite,  sorbent  boom,  sorbent  pads  and  open 
top  drums)  will  be  available  at  all  times  during  the  excavation  in  the  LFOl  area. 

All  drums  excavated  at  site  LFOl  containing  liquids  will  be  sampled.  The  sample  will  be 
characterized  in  the  field  to  determine  waste  stream  compatibility  as  described  in  Section 
4. 1 .7.  Related  materials  will  be  combined  into  new  containers. 

If  drums  to  be  removed  at  Cape  Lisbume  during  this  project  were  truly  considered  as 
“drums  containing  unknown  materials,”  the  drums  would  be  subject  to  strict  drum 
handling  guided  by  the  National  Institute  of  Safety  and  Health  (NIOSH)  and  the 
Department  of  Transportation  (DOT).  However,  due  to  site  specific  information 
provided  by  the  Air  Force,  qualifying  assumptions  have  been  made  to  facilitate  drum 
handling  and  characterization  activities.  These  assumptions  are  based  on  information 
collected  during  recent  RI/FS  investigation  activities  (USAF,  1995  Interim  Remedial 
Action  Report)  at  LFOl  as  well  as  at  drum  removal  projects  performed  at  similar  sites 
(e.g.  Tin  City  LRRS).  These  assumptions  are: 

•  The  likely  unknowns  are  limited  to:  petroleum  products  (such  as  motor  oil  and 
diesel);  ethylene  glycol;  chlorinated  solvents  (perchloroethylene  or 
tetrachloroethylene);  PCBs. 

•  The  primary  objective  of  characterization  activities  is  to  identify  compatible  waste 
streams  in  order  to  consolidate  wastes  for  shipment  and/or  disposal. 

Once  a  drum  sample  is  obtained,  it  will  be  taken  into  the  personnel  shelter  adjacent  to  the 
LFOl  excavation  area.  The  sample  will  be  “logged  in”  to  document  the  date,  time,  and 
location  of  the  removed  “parent”  drum.  All  drums  will  be  clearly  labeled  with  a 
containerization  date,  origin,  bulking  category  (as  determined  by  the  waste  stream 
characterization  process),  and  approximate  volume  of  contents.  Potential  hazardous 
waste  will  be  clearly  marked  as  such,  including  the  words  "CERCLA  Derived  Waste." 

The  narrative  that  follows  describes  the  process  by  which  field  characterization  will  be 
conducted.  The  principle  objective  of  field  characterization  is  to  reduce  the  number  of 
drums  that  must  ultimately  be  removed  from  Cape  Lisbume.  This  will  be  done  by 
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identifying  and  combining  the  contents  of  the  same  (or  similar)  waste  streams.  The  basic 
process  is  outlined  below.  An  accompanying  flow  chart  is  provided  as  Figure  2-4. 

This  process  is  an  adaptation  of  information  provided  in  “A  System  of  Field 
Identification  and  Classification  of  Commonly  Spilled  Materials”  (DHS  HazCat  Report, 
January  1986): 

•  Using  an  eye  dropper,  between  3  and  5  ml  of  the  sample  will  be  added  to  1 0  ml  of 
deionized  water  —  observe  whether  the  sample  dissolves,  floats,  or  sinks  in  the 
water.  Also,  observe  whether  any  bubbling  or  warming  of  the  container  occurs, 
which  would  indicate  that  the  sample  is  water  reactive. 

•  If  the  sample  is  observed  to  be  water  reactive,  the  material  will  be  placed  in  a  new 
container  and  no  other  material  will  be  mixed  in  the  same  container. 

•  If  not  observed  to  be  water  reactive,  cap  the  sample  container  and  shake 
vigorously,  then  observe  again  —  does  layering  occur,  does  the  water  turn 
“milky”,  or  does  the  sample  dissolve?  NOTE:  the  mixture  may  turn  milky  before 
it  is  agitated.  This  may  indicate  a  pesticide  and  extreme  caution  must  be  taken  to 
avoid  any  contact  or  inhalation  of  the  material.  A  pesticide  will  usually  give  a 
clean  white  color;  motor  oil  or  other  hydrocarbons  tend  to  give  a  brownish  color 
(like  coffee  with  milk  in  it). 

•  If  the  sample  sinks,  it  is  likely  a  chlorinated  solvent  or  PCB. 

•  If  the  sample  floats,  it  is  most  likely  a  petroleum  product.  However,  pure  PCB  oil 
may  also  float  and  further  testing  will  be  done  to  determine  the  presence  or 
absence  of  chlorine. 

•  If  the  sample  dissolves,  it  is  likely  ethylene  glycol.  Shaking  the  mixture  will  help 
confirm  those  observations  —  if  the  water  becomes  milky  (with  agitation),  it  is  a 
petroleum  product,  specifically  oil.  If  it  appears  to  dissolve,  then  separates  into 
layers  again,  it  is  probably  a  fuel  or  a  chlorinated  solvent. 

•  If  the  sample  is  basically  clear,  place  1 0  -  20  ml  in  a  vial  and  add  crystal  of  iodine. 

•  If  the  solution  turns  red,  it  is  likely  perchloroethylene. 

•  If  the  solution  turns  purple,  it  is  likely  TCE  or  carbon  tetrachloride,  or  freon.  If 
the  solution  turns  orange,  it  is  likely  freon  (the  color  seen  may  be  due  to  the 
iodine,  and  not  the  reaction  of  iodine  with  the  solvent  if  too  much  iodine  is 
added).  To  further  identify  the  material,  do  flammability  testing. 

•  Place  a  small  amount  of  the  sample  in  a  closed  cup  flashpoint  tester.  Cycle  the 
tester  and  record  the  results.  Flammable  is  to  be  considered  a  flashpoint  of  up  to 
14rF.  Combustible  is  to  be  considered  a  flashpoint  of  between  141°  and  200°F. 
Non-combustible  is  to  be  considered  a  flashpoint  of  above  200°F. 
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Figure  2-4  Field  Characterization  of  Drum  Contents 
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•  All  samples  will  be  tested  by  dipping  a  copper  wire  in  the  sample  and  placing  the 
dipped  portion  of  the  copper  wire  in  a  flame.  If  a  green  flame  is  observed  the 
sample  will  be  tested  with  the  Dexsil  Products’  Clor-N-Oil®  test  kits  to  test  for 
the  presence  of  PCBs,  and  Hydroclor-Q®  to  test  for  the  presence  of  halogenated 
hydrocarbons. 

•  Observe  the  sample  color.  If  the  sample  fluoresces  yellow,  orange,  or  green  the 
sample  is  most  probably  ethylene  glycol. 

•  All  samples  will  be  returned  to  the  container  from  which  they  were  extracted. 

All  drum  contents  will  be  transferred  to  new  drums  based  on  the  results  of  field 
characterization.  Only  those  drum  contents  with  the  same  characteristics  will  be  placed 
together.  If  distinct  patterns  (in  labeling,  or  other  drum  characteristics)  are  observed 
during  the  drum  discovery  process,  it  will  be  considered  during  waste  stream 
characterization.  All  new  drums  will  be  clearly  marked  with  labeling  guidance  provided 
in  Section  4  of  this  document. 

Water  encountered  in  drums  suitable  for  filtering  and  discharge  will  be  processed  through 
an  activated  carbon  filtration  system.  A  prefilter  system  will  be  set  up  so  that  water  flows 
through  a  gross  particulate  filter,  followed  by  a  4  or  5  micron  filter,  then  into  the  carbon 
canister.  Ice  will  be  allowed  to  liquefy  prior  to  entering  the  treatment  unit.  After 
filtration,  the  water  will  be  stored  in  drums  pending  laboratory  analysis.  If  analytical 
results  indicate  subject  water  is  within  the  following  parameters,  it  will  be  discharged  on 
the  ground  at  the  excavation  site. 

•  BTEX:  10  ppm 

•  benzene:  5  ppb 

•  PCBs:  0.5  ppb 

•  no  visible  sheen 

The  total  BTEX  and  benzene  levels  are  based  on  discharge  requirements  agreed  upon  by 
ADEC  and  the  Air  Force  for  a  similar  project  at  Kotzebue.  A  copy  of  a  memo  from  the 
Air  Force  describing  the  process  of  filtering  contaminated  water  and  the  acceptable 
discharge  levels  is  included  in  Appendix  B.  The  Alaska  Water  Quality  Standards, 

1 8  AAC  70,  do  not  provide  PCB  discharge  standards.  Therefore,  the  PCB  discharge  level 
is  the  Maximum  Contaminant  Level  for  a  public  water  system  per  the  Alaska  Drinking 
Water  Standards,  18  AAC  80.  If  the  analytical  results  indicate  the  water  is  outside  the 
parameters  shown  above,  the  water  will  be  shipped  to  a  private  treatment,  storage,  and 
disposal  facility  (TSDF). 

2.3.5  Drum  Cleaning  and  Placement  at  Site  Landfill 

The  contents  of  drums  removed  from  LFOl  area  will  be  emptied  as  stated  in  the  previous 
section.  Each  drum  will  be  de-headed  using  a  pneumatic  drum  de-header.  The  de-header 
will  cut  the  drum  just  below  the  top  chime  of  the  drum.  If  the  drum  is  too  disfigured  to 
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be  cut  with  the  pneumatic  de-header,  the  drum  will  be  de-headed  with  a  hand  held 
pneumatic  chisel. 

After  the  drum  is  de-headed,  it  will  be  swabbed  clean  using  sorbent  pads  that  are  attached 
to  a  broom.  A  drum  will  be  considered  clean  when  there  is  no  free  product  remaining  in 
the  drum.  The  used  sorbent  pads  will  be  placed  in  red  10  mil  plastic  bags.  Sorbent  pads 
will  be  separated  by  the  same  process  used  to  bulk  drum  contents.  Sorbent  pads 
containing  compatible  materials  will  be  placed  in  the  same  containers.  Other  disposable 
materials  of  like  waste  streams  will  also  be  placed  in  the  compatible  containers.  Bagged 
sorbent  pads  will  be  subsequently  placed  in  open  top  drums  and  sealed  to  prepare  for 
shipment  to  a  private  TSDF. 

The  de-headed  and  cleaned  drums  will  then  be  replaced  in  LFOl  excavations.  If  possible, 
these  drums  will  be  buried  in  a  single  location,  and  their  relative  position  will  be 
documented.  All  sorbent  pads,  PPE,  and  other  material  will  be  collected  and  packaged 
for  transport  to  the  TSDF. 

2.4  Soil  Stockpiling 

As  stated  in  previous  sections  of  this  document,  soil  exceeding  1  mg/kg  of  PCBs  and 
10,000  mg/kg  of  TPH  will  be  placed  in  stockpiles.  One  stockpile  will  be  designated  for 
PCB  contaminated  material  and/or  material  contaminated  with  PCBs  and  TPH;  the  other 
stockpile  will  be  material  with  TPH  contamination  only.  As  there  is  the  potential  that 
more  than  one  TPH  stockpile  will  need  to  be  constructed,  adequate  liner  and  covering 
material  will  be  on  hand  for  all  necessary  stockpiles. 

All  stockpiles  will  be  identical  in  construction.  A  30  mil  puncture  resistant  HOPE 
bottom  liner  will  be  placed  upon  a  surface  which  has  been  leveled  and  from  which  all 
sharp  objects  have  been  removed  to  prevent  puncture  of  the  liner.  A  berm  of  native 
material,  at  least  2  feet  high,  will  be  placed  around  the  perimeter  of  the  stockpile.  The 
bottom  liner  will  extend  continuously  over  the  top  of  the  berm  on  all  sides  of  the 
stockpile.  If  required,  additional  sheets  will  be  joined  by  heat  welding  them  together. 
Repairs  to  existing  stockpile  liners  will  be  done  in  the  same  fashion. 

Soil  will  be  placed  on  the  bottom  liner  within  the  berms.  The  installed  soil  will  be  placed 
up  to  approximately  5.5  feet  in  height,  at  an  angle  of  less  than  45  degrees  from  the  bottom 
of  the  inside  surface  of  the  berm  to  the  crest  of  the  placed  soil.  The  equipment  placing 
the  soil  will  not  drive  on  the  bottom  liner.  Placement  will  be  accomplished  by  keeping 
the  bottom  liner  rolled  up  within  6  feet  of  the  leading  edge  of  the  stockpiled  soil  so  the 
equipment  can  reach  over  the  rolled  liner  and  place  the  soil.  As  the  materials  are  placed, 
the  bottom  liner  will  be  unrolled  to  expand  the  capacity  of  the  stockpile. 

Once  the  material  is  placed  in  the  lined,  bermed  area,  a  top  cover  will  be  placed  over  the 
stockpile.  The  cover  will  be  20  mil  puncture  resistant  HDPE.  Before  the  cover  is  placed, 
the  stockpile  will  be  visually  inspected  and  any  sharp  particles  that  could  potentially 
puncture  the  cover  will  be  removed.  The  cover  will  continue  uninterrupted  over  the 
entire  stockpile  and  berms.  The  bottom  edge  of  the  cover  will  be  secured  by  placing 
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additional  native  soil  at  the  crest  of  the  berm.  The  cover  will  also  be  secured  using  burlap 
sand  bags.  At  least  one  sand  bag  for  each  25  square  feet  of  top  cover  will  be  placed. 

2.5  Stockpiled  Soil  Sampling 

After  stockpiling  contaminated  soil  is  completed  and  before  placing  the  covers,  the 
stockpiles  will  be  sampled  in  accordance  with  parameters  shown  in  Table  4-27.  The 
samples  will  be  collected  and  analyzed  in  accordance  with  the  procedures  presented  in 
Section  4.2. 

2.6  Soil  Sampling  for  Confirmation  of  Cleanup  Levels  In 
Excavations 

All  of  the  excavation  sites  (LFOl,  SS03,  SS08,  and  SS09)  will  be  sampled  prior  to 
backfill  placement  to  confirm  field  screening  results  and  to  ensure  action  levels  have  been 
met.  The  samples  will  be  collected  and  analyzed  in  accordance  with  the  procedures 
presented  in  Section  4.2. 

2.7  Sampling  of  Bulked  Drum  Contents 

To  establish  shipping  and  disposal  requirements;  a  discrete  sample  will  be  collected  from 
each  drum  of  bulked  liquid  from  excavated  drums.  Each  sample  will  be  analyzed  as 
shown  in  Table  4-27.  Samples  vrill  be  collected  and  analyzed  in  accordance  with  the 
procedures  presented  in  Section  4.2.3.  Analytical  data  will  be  provided  to  Philip 
Environmental  to  profile  and  manifest  the  waste  for  disposal. 

2.8  Containerized  Waste  Manifesting  and  Transportation 

Waste  material  generated  as  a  result  of  this  project  and  previous  projects  will  be 
manifested  (when  appropriate),  transported,  and  disposed  of  Transportation  of  drums 
will  occur  as  soon  as  the  drummed  contents  have  been  characterized  and  manifested.  In 
general,  the  following  materials  will  be  included  in  the  activity: 

•  The  25  drums  of  liquids  remaining  on  site  from  previous  work  at  this  location 

•  All  liquids  transferred  from  excavated  drums,  except  water  treated  and  discharged  on 
site 

•  All  contaminated  sorbent  pads,  PPE,  sampling  instruments  and  other  solids  not 
eligible  for  placement  in  either  the  site  landfill,  the  soil  stockpiles,  or  the  site 
incinerator 

Philip  Environmental  has  been  contracted  to  prepare  the  manifests  and  labels,  and 
transport  and  dispose  of  the  waste.  The  manifests  will  be  prepared  as  soon  as  the 
analytical  data  is  available  for  that  purpose.  All  manifests  will  be  signed  by  the 
authorized  government  representative.  A  copy  of  the  manifests  will  be  provided  to  the 
project  manager. 
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2.9  Backfill  and  Site  Restoration 

All  of  the  excavations  will  be  backfilled  using  either  existing  or  developed  borrow 
material.  Backfill  material  will  be  comprised  of  gravel  and/or  a  sand  and  gravel  mixture. 
The  Air  Force  will  indicate  the  areas  to  be  developed  for  backfill. 

All  excavations  will  be  filled  with  borrow  material  to  match  existing  grades  and  lines.  In 
the  case  of  the  SS03,  SS08,  and  SS09  sites,  the  gravel  material  will  be  placed  to  the 
surface.  In  the  case  of  the  LFOl  site,  the  uncontaminated  surface  soil,  initially  separated 
during  excavation,  will  be  returned  to  the  surface  of  the  excavation.  It  is  expected  that 
these  materials  are  more  conducive  to  re-vegetation.  If  this  is  not  the  case  or  there  is  a 
shortage  of  materials  conducive  for  re-vegetation,  the  Air  Force  will  indicate  where 
suitable  materials  may  be  developed  for  this  purpose. 

This  area  will  be  revegetated  using  a  seed  mixture  of  60  percent  Bering  Hair  Grass  and  40 
percent  Arctared  Fescue  applied  at  40  lb.  per  acre.  The  revegetated  areas  will  be 
fertilized  with  nitrogen  at  80  lb.  per  acre,  phosphorus  at  150  lb.  per  acre  and  potassium  at 
60  lb.  per  acre.  The  revegetation  effort  will  take  place  at  the  beginning  of  the  1997  field 
season  (approximately  June  of  1997). 

Soil  stockpiles  will  be  checked  and  the  covers  will  be  repaired  as  necessary  during  the 
1997  site  visit.  If  additional  sandbags  are  needed,  they  will  be  filled  and  placed.  During 
the  1997  site  visit,  the  excavations  at  sites  SS03,  SS08,  and  SS09  will  be  checked  for 
depressions.  If  depressions  are  noted,  additional  material  will  be  placed  to  conform  to 
existing  grades  and/or  other  natural  site  features.  No  equipment  will  be  mobilized  to 
support  this  activity.  Equipment  anticipated  to  already  be  on-site  will  be  used  for  this 
activity. 
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3.0  HEALTH  AND  SAFETY  PLAN 

The  work  at  Cape  Lisburne  LRRS  requires  the  demolition  of  two  buildings,  excavation  of 
contaminated  soils,  excavation  of  full  or  partially  full  drums,  transfer  of  drum  contents, 
construction  of  soil  stockpiles  and  backfilling  of  excavations.  The  expected  drum 
contents  include:  used  oils  with  metals,  used  oils  with  PCB,  used  oils  with  solvents, 
antifreeze  with  water  and  antifreeze  with  oils.  Expected  soil  contaminants  include  PCBs 
and  petroleum  hydrocarbons.  Each  site  will  be  evaluated  and  constantly  monitored  for 
potential  chemical  and  physical  hazards.  Site  control,  personal  protective  measure,  levels 
of  protection,  safety  indoctrination,  safety  meetings  and  other  health  and  safety  issues,  as 
well  as  standard  work  practices,  are  discussed  in  the  Program  Health  and  Safety  Plan  (AF 
1995e). 

3.1  Chemical  Hazards 

Summaries  of  chemical  contaminants  reported  during  the  remedial  investigation  of 
various  remedial  actions  and  RI/FSs  at  the  sites  are  provided  on  Table  3-1.  Chemicals 
other  than  those  discussed  in  this  section  may  be  present  at  the  site.  If  other  contaminants 
are  identified  during  the  course  of  remedial  field  activities,  additional  hazard  assessments 
will  be  made:  changes  in  monitoring  requirements  will  be  instituted;  PPE  'will  be 
reevaluated  and  changed  as  needed;  additional  safety  measures  will  be  incorporated; 
personnel  will  be  informed;  and  action  levels  will  be  implemented,  as  appropriate.  Table 
3-2  presents  a  summary  of  toxicity,  time  frame  of  exposure,  routes  of  entry,  target  organs, 
and  symptoms  of  exposure. 

3.1.1  Petroleum  Hydrocarbons 

Petroleum  hydrocarbons  have  been  detected  in  soils  at  concentrations  of  up  to  43,100 
mg/kg.  Petroleum  hydrocarbons  consist  of  a  complex  mixture  of  aromatic  paraffinic, 
olefinic,  and  napthenic  hydrocarbons.  The  analytical  method  used  to  detect  petroleum 
hydrocarbons  was  not  specific  and  components  could  range  from  gasoline  to  heavy  oil. 
However,  toluene,  ethylbenzene  and  xylenes  were  detected  at  low  levels  during  previous 
field  activities,  so  it  is  believed  that  the  petroleum  hydrocarbons  present  are  associated 
with  diesel  fuel. 

Characteristics:  Flammable,  mildly  toxic. 

Petroleum  hydrocarbons  are  mildly  toxic  by  ingestion  and  inhalation  and  are  severe  eye 
and  skin  irritants.  Symptoms  of  exposure  are  similar  to  those  of  other  refined  petroleum 
products  and  include  depression  of  the  central  nervous  system  and  intoxication. 

Prolonged  dermal  contact  can  produce  dermatitis.  Aspiration  of  the  liquid  or  inhalation 
of  high  concentrations  in  air  can  cause  severe  pulmonary  injury. 
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Table  3-1.  Summary  Of  Contaminants 


Contaminant 

CAS 

Number 

Media 

Maximum  soil 
Concentration 

Recommended 

Exposure 

Limits'* 

Diesel  Range 
Petroleum 

77650-28-3 

Soil 

51,000  mg/kg 

as  low  as 
feasible** 

Residual  Range 
Petroleum 

NA 

Soil 

43,100  mg/kg 

NA 

Gasoline  Range 
Petroleum 

8006-61-9 

Soil 

96  mg/kg 

as  low  as 
feasible 

Toluene 

108-88-3 

Soil 

10  mg/kg 

100  ppm 

Ethylbenzene 

100-41-4 

Soil 

8  mg/kg 

100  ppm 

Xylenes 

1330-20-7 

Soil 

43  mg/kg 

100  ppm 

PCB 

1336-36-3 

Soil 

<4  mg/kg 

0.001  mg/m^ 

Ethylene  Glycol 

107-21-1 

Drums 

unknown 

none  published 

From  NIOSH  Pocket  Guide  to  Chemical  Hazards,  June  1994. 

a.  Recommended  exposure  limits  (RELs)  are  time-weighted  average  concentrations  for  up  to  a  10-hour 


work  day  during  a  40-hour  work  week, 
b.  Guidance  for  diesel  and  aviation  gas  will  follow  that  of  gasoline. 
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Hazard  Assessment:  Apparent  hazard  is  low. 

Exposure  to  petroleum  hydrocarbons  in  large  uncontained  quantities  or  concentrations  in 
the  air  is  not  expected.  It  is  not  anticipated  that  free  product  or  saturated  soils  will  be 
encountered  during  excavation  activities.  Heavier  petroleum  hydrocarbons  are  not 
extremely  volatile,  so  inhalation  of  vapors  is  not  anticipated  to  represent  a  significant  risk 
and  the  temperatures  encountered  will  further  reduce  the  likelihood  of  exposure  of  gases 
and  vapors  of  the  petroleum  hydrocarbons.  Ingestion  or  inhalation  of  contaminated 
particulate,  however,  does  present  a  health  risk. 

3.1.2  Polychlorinated  Biphenyls 

The  type  of  PCBs  is  suspected  to  be  Aroclor  1260,  a  dielectric  fluid  typical  of 
PCB-containing  transformer  oils. 

Characteristics :  Regulated  to  be  toxic  and  alleged  to  be  carcinogenic. 

PCBs  are  a  series  of  isomers  that  vary  in  physical  form  from  a  mobile,  oily  liquid  to  a 
white  crystalline  powder  and  hard  resins.  They  may  affect  the  skin  and  liver.  Symptoms 
of  exposure  include  nausea,  vomiting,  loss  of  weight,  jaundice,  edema,  and  abdominal 
pain.  The  permissible  exposure  limit  for  PCBs  is  0.5  mg/m^. 

Hazard  Assessment:  Apparent  hazard  is  low  to  moderate. 

Personnel  may  be  exposed  to  PCBs  during  construction  activities  at  LFOl,  Upper  Camp 
Transformer  Building  (SS08),  the  Lower  Camp  Transformer  Building  (SS09),  and  the 
White  Alice  Site  (SS03).  Section  3.7  describes  PPE  requirements. 

3.1.3  Ethylene  GIvcol 

Ethylene  glycol,  used  as  antifreeze,  is  expected  to  be  found  in  the  buried  drums  at  LFOl. 
Concentrations  in  the  drums  are  not  known  at  this  time. 

Characteristics:  Toxic  by  ingestion. 

Ethylene  glycol  is  a  colorless,  sweet-tasting,  hygroscopic  liquid.  It  is  highly  toxic.  It 
may  affect  the  central  nervous  system,  skin,  eyes,  and  the  respiratory  system.  Symptoms 
of  exposure  include  nausea,  vomiting,  central  nervous  system  depression,  skin 
sensitization,  and  abdominal  pain.  The  lethal  dose  for  humans  is  reported  to  be  1 00  ml. 
The  recommended  exposure  limit  for  ethylene  glycol  is  50  ppm  per  NIOSH  Pocket  Guide 
to  Chemical  Hazards,  June  1994  Edition. 

Hazard  Assessment:  Apparent  hazard  is  low  to  moderate. 

Personnel  may  be  exposed  to  ethylene  glycol  during  drum  handling  and  bulking  activities 
at  LFOl .  Due  to  the  toxic  nature  of  this  substance,  caution  should  be  taken  to  limit 
unnecessary  dermal  contact  and  ingestion  (see  Section  3.7). 
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3.1.4  General 

The  primary  risk  would  be  inhalation  of  soil  contaminated  by  PCB  oil.  Respiratory 
protection  that  provides  for  filtration  of  particulates  will  afford  adequate  protection.  PCBs 
are  non-volatile.  For  additional  information  see  Sections  3.1.2  and  3.7. 

3.2  Physical  Hazards 

Due  to  the  hazards  of  working  with  rusted  drums,  all  personnel  will  have  received  or  be 
current  for  tetanus  immunizations. 

3.2.1  Heavy  Equipment 

The  heavy  equipment  used  at  Cape  Lisburne  will  consist  of  a  hydraulic  excavator,  rubber 
tire  backhoe,  loader,  and  dump  truck.  All  equipment  will  be  inspected  by  a  competent 
mechanic  and  verified  in  good  working  order  prior  to  being  put  in  service  on  the  project. 
This  inspection  will  include  operation  of  backup  alarms,  brakes,  emergency  brakes, 
horns,  and  air  and  hydraulic  systems.  Any  deficiencies  noted  will  be  corrected  before  the 
equipment  is  put  into  service. 

Equipment  operators  must  possess  verified  experience  on  the  specific  piece  of  equipment 
they  will  operate,  prior  to  operating  the  equipment.  On-the-job  training  of  equipment 
operators  will  not  be  permitted.  All  equipment  in  use  will  have  one  ground  personnel 
assigned  to  the  piece  of  equipment  to  act  as  a  spotter.  The  spotter  will  responsible  for 
keeping  other  personnel  out  of  the  active  working  area  of  the  piece  of  equipment, 
verifying  overhead  clearances,  and  communicating  directly  with  the  operator  either  by 
hand  signals  or  verbally.  The  spotter  will  remain  within  direct  eye  contact  with  the 
equipment  operator  at  all  times. 

3.2.2  Excavations 

Prior  to  opening  an  excavation,  underground  utilities  will  be  located  and  protected. 
Excavations  will  be  inspected  as  necessary  for  safety  considerations.  If  the  possibility  of 
cave-ins,  slides,  or  other  hazardous  conditions  becomes  apparent,  all  workers  will  be 
removed  from  the  excavation  until  necessary  safety  precautions  have  been  implemented. 

All  excavations  that  require  entry  by  personnel  will  be  sloped  at  1 .5  horizontal  to 
1  vertical  and  will  be  constructed  following  all  requirements  of  29  CFR  1926.650.  No 
shoring  is  anticipated  for  any  of  the  excavations  on  this  project.  Any  open  excavations 
will  be  backfilled  as  soon  as  possible.  A  barricade  system  will  be  erected  where 
excavations  must  remain  open  and  unattended.  All  digging  permits  will  be  provided  by 
the  Air  Force,  prior  to  commencing  excavation. 

3.3  Temperature  Stress 

3.3.1  Cold  Stress 

Due  to  the  climate  and  time  of  year  work  is  to  be  performed  at  Cape  Lisburne  LRRS,  cold 
stress  (frostbite  and  hypothermia)  is  of  great  consideration.  Cold  stress  prevention  is 
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addressed  in  detail  in  the  Program  Health  and  Safety  Plan  (AF  1995e),  which  includes  the 
following: 

•  Wear  adequate  layers  of  clothing 

•  Recognize  the  combination  of  wind  and  low  temperatures  (wind  chill  Index) 

•  Drink  adequate  fluids 

•  Have  adequate  work-rest  regimens  with  heated  rest  areas 

•  Train  employees  in  recognizing  hypothermia  symptoms  in  themselves  and  others 

•  Hold  safety  meetings  at  the  beginning  of  each  shift 

•  Work  using  the  buddy  system 

3.3.2  Heat  Stress 

Although  elevated  temperatures  are  not  expected  during  execution  of  the  work  at  Cape 
Lisburne  LRRS,  there  is  a  possibility  that  personnel  working  while  wearing  personal 
protective  equipment  are  at  risk  of  heat  stress.  Heat  stress  is  caused  by  a  number  of  interacting 
factors,  including  environmental  conditions,  clothing,  workload,  and  the  individual 
characteristics  of  the  worker.  Heat  stress  can  result  in  health  effects  ranging  from  transient 
heat  fatigue  to  serious  illness  or  death. 

Physical  monitoring  for  heat  stress  will  not  be  performed  on  this  project.  The  weather 
conditions  are  not  expected  to  present  a  serious  heat  stress  risk.  Project  personnel  will  be  kept 
alert  to  the  symptoms  of  heat  stress,  as  described  in  the  Program  QAPP. 

Heat  stress  will  be  minimized  by  consuming  one  quart  of  water  per  hour,  scheduling  work 
during  cooler  hours,  providing  periodic  rest  breaks.  Avoid  consumption  of  alcohol  and 
alcoholic  beverages  during  non-work  hours.  Work  breaks  should  be  planned  to  prevent 
stress-related  accidents  and  fatigue. 

3.4  Biological  Hazards 

3.4.1  Bears 

The  most  notable  biological  hazard  at  Cape  Lisburne  LRRS  is  the  presence  of  bears. 

They  are  known  to  frequent  the  beach  and  landfill  areas.  The  following  precautions 
should  be  taken  to  avoid  confrontations  with  these  unpredictable  and  aggressive  wild 
mammals.  In  general,  if  a  bear  approaches  the  work  site,  at  a  distance  of  1 00  yards  or 
closer,  all  personnel  will  be  directed  to  seek  the  protection  of  heavy  equipment  or  other 
vehicle  enclosures,  or  building  enclosures.  Other  rules  to  be  mindful  of  include: 

•  Do  not  work  or  wander  off  alone,  especially  near  the  beach  or  at  night 

•  Site  superintendent  to  have  custody  of  protective  fire  arm 
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3.5  Drum  Handling 

The  LFOl  site  will  involve  the  handling  of  buried  drums  that  may  be  full,  partially  full  or 
empty.  These  drums  may  be  intact,  partially  intact  or  in  pieces.  The  primary  safety 
consideration  for  this  element  of  work  is  the  potential  for  contact  with  unidentified 
materials  that  may  be  hazardous.  For  this  reason,  all  work  in  this  area  will  be  performed 
in  level  C  PPE  as  indicated  in  Section  3.7. 

Other  considerations  in  handling  drums  is  the  potential  for  sharp  edges,  heavy  lifting  and 
falling  or  rolling  drums.  A  site  orientation  will  be  conducted  at  the  start  of  work  on  this 
site  and  will  be  attended  by  all  contractor  and  subcontractor  personnel.  At  this 
orientation  the  topics  covered  will  include: 

•  Safe  lifting  techniques 

•  Mechanical  lifting  techniques 

•  Working  around  sharp  objects 

•  Slip  trip  and  fall  hazards  in  excavations 

•  Buddy  system 

•  First  aid  availability  and  reporting 

•  Do  not  sit,  stand,  or  walk  on  drums 

•  Limiting  presence  of  personnel  at  the  drum  handling  areas  to  those  essential  to  the 
work  being  done 

•  Use  of  intrinsically  safe  tools  when  working  with  potentially  flammable  substances 

•  Relieving/releasing  drum  contents  slowly  and  evenly  to  accoimt  for  any 
pressurization  of  the  drums 

All  persons  reporting  to  or  requesting  access  to  this  site  after  the  work  has  begun  will  be 
required  to  acknowledge  this  information  before  access  will  be  allowed.  No  persons  will 
be  allowed  within  the  controlled  area  for  any  reason  with  out  proper  PPE  and  orientation. 

All  tools  to  be  used  on  the  drums,  including  bung  wrenches,  drum  piercers,  etc.,  will  be 
nonsparking  if  drums  or  containers  being  operated  on  are  full  or  partially  full  of  product. 

3.6  Hazardous  Material  Bulking 

The  following  guidelines  will  be  followed  to  ensure  the  safe  transfer  of  hazardous 
materials  by  pumping: 

•  Avoid  contact  with  hazardous  materials  to  the  extent  possible  by  donning  proper  PPE 
(see  Section  3.7)  and  employing  safe  work  practices. 

•  Follow  established  guidelines  for  PPE. 

•  To  the  extent  possible,  minimize  handling  product  or  transferring  multiple  times. 
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•  Inspect  drum  into  which  product  will  be  transferred  to  check  for  damage  or  possible 
leakage. 

•  Make  sure  all  hoses,  casings,  fittings,  and  gaskets  are  compatible  with  the  material 
being  pumped. 

•  Inspect  hose  lines,  fittings,  and  valves  to  ensure  everything  is  intact  and  in  good 
condition. 

•  Use  duct  tape,  whip  checks,  etc.  as  appropriate  on  all  hose  connections. 

•  Have  rags  and  sorbent  pads  on  hand  to  promptly  clean  up  any  spill. 

•  Ensure  that  all  electrical  equipment  used  is  properly  grounded. 

3.7  Personal  Protective  Equipment 

All  work  conducted  at  all  sites  as  a  part  of  this  project  will  be  performed,  at  a  minimum, 
in  level  D  PPE.  Level  D  will  consist  of  the  following: 

•  Chemical  resistant  Beta  Haz-Max  chemical  resistant  boots  with  steel  toes 

•  Coveralls 

•  Hardhat 

•  Eye  protection 

•  Ear  protection 

PPE  requirements  for  product  transfer,  drum  contents  characterization,  full  or  partially 
full  drum  handling,  and  working  in  PCB  contaminated  areas  will  be  performed  in  level  C. 
Level  C  will  consist  of  the  following  additional  requirements: 

•  Full  face,  air  purifying,  respirator  combination  with  HEP  A  filters 

•  Tyvek  coveralls  with  taped  wrist  and  ankle  protection 

•  “Best  N-Dex”  inner  and  nitrile  outer  gloves 

A  minimum  of  two  level  B  emergency  use  only  kits  Avill  be  available  at  all  times. 

3.8  Emergency  Facilities 

There  are  no  emergency  facilities  available  at  the  Cape  Lisburne  site.  All  emergency 
services  will  be  provided  (if  required)  via  medi-vac  resources.  The  nearest  hospital  is: 

Kotzebue  Hospital:  (907)  552-9637 

To  sequester  emergency  services,  operations  personnel  and/or  project  staff  will  call  91 1 
on  a  local  facility  telephone.  The  assigned  project  superintendent  is  trained  in  CPR  and 
first  aid  procedures. 
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3.9  Site  Control 

All  four  sites  (LFOl,  SS03,  SS08,  SS09)  will  have  established  site  controls  to  limit  the 
access  to  the  site  during  project  activities.  Site  access  will  be  through  the  contamination 
reduction  zone.  This  corridor  will  be  delineated  by  physical  barriers,  as  necessary,  placed 
before  any  site  excavation  or  demolition  begins.  The  responsible  person  for  each  site  will 
enforce  site  controls  and  ensure  that  no  personnel  or  equipment  enters  or  leaves  the  site 
without  proper  authorization.  Typically  the  responsible  person  on  each  site  will  be  the 
site  superintendent  however,  in  his  absence  a  temporary  replacement  may  be  appointed. 

3.10  Decontamination 

For  most  activities  at  this  site  decontamination  procedures  will  be  followed  to  minimize 
the  spread  of  contaminants.  Personnel  and  equipment  decontamination  will  be  performed 
as  described  in  the  following  subsections.  Rinsate  generated  during  decontamination  will 
be  handled  in  a  similar  manner  as  water  encountered  in  drums  during  field 
characterization  as  described  in  Section  2.3.4. 

3.10.1  Personnel  Decontamination 

All  personnel  decontamination  will  be  performed  in  the  contaminant  reduction  zone 
(CRZ),  which  will  be  located  at  the  constructed  decontamination  areas  at  sites  SS03, 
SS08,  SS09,  and  LFOl.  The  following  sequence  of  decontamination  steps  will  be 
performed: 

•  Proceed  to  the  boot  wash  area  in  the  CRZ  and  weish  and  rinse  boots. 

•  Proceed  to  a  wash  station  and  clean  outer  gloves. 

•  Wash  protective  clothing  from  head  to  toe,  in  a  manner  that  moves  from  top  to 
bottom. 

•  Rinse  gloves  and  protective  clothing  thoroughly. 

•  Remove  outer  clothing  in  a  way  that  keeps  the  inner  surfaces  clean  and  free  from 
contact  with  outer  contaminated  surfaces. 

•  Place  outer  clothing  in  used  PPE  storage  container  for  future  disposal. 

3.10.2  Equipment  Decontamination 

All  equipment  decontamination  will  be  performed  in  the  constructed  decontamination 
areas  located  at  sites  SS03,  SS08,  SS09,  and  LFOl.  The  following  sequence  of 
decontamination  steps  will  be  performed: 

•  Move  heavy  equipment  and/or  vehicles  to  LFOl  for  decontamination  activities. 

•  Scrape,  brush,  or  wipe  all  heavy  conteimination  from  surfaces. 

•  At  Site  LFOl,  using  a  pressure  washer,  spray  off  equipment  from  the  top  down. 
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4.0  SAMPLING  AND  ANALYSIS  PLAN 


The  Sampling  and  Analysis  Plan  (SAP)  is  comprised  of  two  main  sections:  the  Quality 
Assurance  Program  Plan  and  the  Field  Sampling  Plan. 

4.1  Quality  Assurance  Program  Plan  (QAPP) 

An  essential  component  of  an  effective  multidisciplinary  field  investigation  program  is  a 
definitive  QA/QC  program.  A  comprehensive  and  well  documented  QA/QC  program  is 
necessary  to  obtain  data  that  is  scientifically  and  legally  defensible,  and  to  meet  the 
requisite  levels  of  precision  and  accuracy.  Specified  criteria  are  designed  to  produce 
useful  data  and  to  reduce  the  potential  for  error  associated  with  field  and  laboratory 
activities.  The  ability  of  this  data  collection  activity  to  meet  this  objective  is  provided 
through  the  establishment  of  data  quality  characteristics  which  include  precision, 
accuracy,  representativeness,  comparability,  and  completeness. 

The  QA/QC  descriptions  and  requirements  were  taken  from  the  AFCEE  Quality 
Assurance  Project  Plan  Version  1.1  (USAF  1996)  and  from  Columbia  Analytical 
Services’  QA  Manual  (Columbia  Analytical  Services  1996). 

4.1.1  Data  Categories 

The  two  general  categories  of  data  used  for  this  project  are  defined  as:  (1)  screening  data 
and  (2)  definitive  data. 

Screening  data  are  generated  by  rapid  methods  of  analysis  with  less  rigorous  sample 
preparation,  calibration  and/or  QC  requirements  than  are  necessary  to  produce  definitive 
data.  Sample  preparation  steps  may  be  restricted  to  simple  procedures  such  as  dilution 
with  a  solvent,  instead  of  elaborate  extraction/digestion  and  cleanup.  Screening  data  may 
provide  analyte  identification  and  quantitation,  although  the  quantitation  may  be 
relatively  imprecise. 

Screening  methods  are  confirmed  by  analyses  that  generate  definitive  data.  Confirmation 
samples  will  be  selected  to  include  both  detected  and  nondetected  results  from  the 
screening  method. 

Definitive  data  are  generated  using  rigorous  analytical  methods,  such  as  approved  EPA 
reference  methods.  The  data  for  this  project  will  be  generated  in  an  off-site  laboratory. 
Data  are  analyte-specific,  and  both  identification  and  quantitation  are  confirmed.  These 
methods  have  standardized  QC  and  documentation  requirements.  Definitive  data  are  not 
restricted  in  their  use  unless  quality  problems  require  data  qualification. 
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4.1.2  Precision,  Accuracy.  Representativeness.  Completeness,  and 
Comparability 

The  basis  for  assessing  each  of  these  elements  of  data  quality  is  discussed  in  the 
following  subsections.  Precision  and  accuracy  QC  limits  for  each  method  and  matrix  are 
identified  in  the  tables  in  Section  4.1.8. 


4. 1.2.1  Precision 

Precision  measures  the  reproducibility  of  measurements.  It  is  strictly  defined  as  the 
degree  of  mutual  agreement  among  independent  measurements  as  the  result  of  repeated 
application  of  the  same  process  under  similar  conditions.  Analytical  precision  is  the 
measurement  of  the  variability  associated  with  duplicate  (two)  or  replicate  (more  than 
two)  analyses.  The  laboratory  control  sample  (LCS)  is  used  to  determine  the  precision  of 
the  analytical  method.  If  the  recoveries  of  analytes  in  the  LCS  are  within  established 
control  limits,  then  precision  is  within  limits.  In  this  case,  the  comparison  is  not  between 
a  sample  and  a  duplicate  sample  analyzed  in  the  same  batch,  rather  the  comparison  is 
between  the  sample  and  samples  analyzed  in  previous  batches.  Total  precision  is  the 
measmement  of  the  variability  associated  vwth  the  entire  sampling  and  analysis  process. 

It  is  determined  by  analysis  of  duplicate  or  replicate  field  samples  and  measures 
variability  introduced  by  both  the  laboratory  and  field  operations.  Field  duplicate  samples 
and  matrix  duplicate  spiked  samples  will  be  analyzed  to  assess  field  and  analytical 
precision,  and  the  precision  measurement  is  determined  using  the  relative  percent 
difference  (RPD)  between  the  duplicate  sample  results.  The  formula  for  the  calculation 
of  precision,  defined  as  RPD,  is: 


■xlOO 


RPD= 

{D^+D^)/2 
where: 

RFD  =  Relative  percent  difference. 
D^  =  First  sample  result. 

D2  =  Second  sample  result. 


For  replicate  analyses,  the  relative  standard  deviation  (RSD)  is  determined.  The  formula 
for  the  calculation  of  RSD  is: 


R-SD  =  X 100 
where: 

RSD  —  Relative  standard  deviation 
S  =  Standard  deviation 
X  =  Mean 

The  mean  is  calculated  as: 
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n 


where : 

X  =  Mean 

Xj  =  Individual  measurement 
n  =  Total  number  of  measurements 
The  standard  deviation  is  calculated  as; 

i  («-•)  J 

where: 

S  =  Standard  deviation 
X,  =  Individual  measurement 
X  =  Mean 


n  =  Total  number  of  individual  samples 


4. 1.2. 2  Accuracy 


Accuracy  is  a  statistical  measurement  of  correctness  and  includes  components  of  random 
error  (variability  due  to  imprecision)  and  systemic  error.  It  therefore  reflects  the  total 
error  associated  with  a  measurement.  A  measurement  is  accurate  when  the  value  reported 
does  not  differ  from  the  true  value  or  known  concentration  of  the  spike  or  standard. 
Analytical  accuracy  is  measured  by  comparing  the  percent  recovery  of  analytes  spiked 
into  an  LCS  to  a  control  limit.  For  volatile  and  semivolatile  organic  compounds, 
surrogate  compound  recoveries  are  also  used  to  assess  accuracy  and  method  performance 
for  each  sample  analyzed.  Analysis  of  performance  evaluation  (PE)  samples  will  also  be 
used  to  provide  additional  information  for  assessing  the  accuracy  of  the  analytical  data 
being  produced. 


Both  accuracy  and  precision  are  calculated  for  each  analytical  batch,  and  the  associated 
sample  results  are  interpreted  by  considering  these  specific  measurements.  The  formula 
for  calculation  of  accuracy  for  a  spiked  compound  in  a  pure  matrix,  defined  as  percent 
recovery  (%R),  is: 


%R  = 


X„ 


measured 


J 


xlOO 


where : 


%R  =  Percent  recovery 
Measured  =  Mcasurcd  valuc 
=  True  value 
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The  formula  for  %R  of  a  spiked  compound  in  a  sample  matrix  is: 

Matrix  Spike  Concentration  -  Sample  Result 

/oK  =  — - ; - i- - X  1 00 

Quantity  of  Analyte  Added 

4. 1.2. 3  Representativeness 

Objectives  for  representativeness  are  defined  for  each  sampling  and  analysis  task  and  are 
a  function  of  the  investigative  objectives.  Representativeness  will  be  achieved  through 
use  of  the  standard  field,  sampling,  and  analytical  procedures.  Representativeness  is  also 
determined  by  appropriate  program  design,  with  consideration  of  elements  such  as 
sampling  locations. 


4. 1.2. 4  Completeness 

Completeness  is  calculated  for  the  aggregation  of  data  for  each  analyte  measured  for  any 
particular  sampling  event  or  other  defined  set  of  samples.  Completeness  is  calculated  and 
reported  for  each  method,  matrix  and  analyte  combination.  The  number  of  valid  results 
divided  by  the  number  of  possible  individual  analyte  results,  expressed  as  a  percentage, 
determines  the  completeness  of  the  data  set.  For  completeness  requirements,  valid  results 
are  all  non-qualifying  results.  The  requirement  for  completeness  is  95  percent  for 
aqueous  samples  and  90  percent  for  soil  samples.  For  any  instances  of  samples  that  could 
not  be  analyzed  for  any  reason  (holding  time  violations  in  which  resampling  and  analysis 
were  not  possible,  samples  spilled  or  broken,  etc.),  the  numerator  of  this  calculation 
becomes  the  number  of  valid  results  minus  the  number  of  possible  results  not  reported. 

The  formula  for  calculation  of  completeness  is: 


%  Completeness  = 


Number  of  Valid  Results 
Number  of  Possible  Results 


4. 1.2. 5  Comparability 

Comparability  is  the  confidence  with  which  one  data  set  can  be  compared  to  another  data 
set.  The  objective  for  the  QA/QC  program  is  to  produce  data  with  the  greatest  possible 
degree  of  comparability.  The  number  of  matrices  that  are  sampled  and  the  range  of  field 
conditions  encoimtered  are  considered  in  determining  comparability.  Comparability  is 
achieved  by  using  standard  methods  for  sampling  and  analysis,  reporting  data  in  standard 
units,  normalizing  results  to  standard  conditions  and  using  standard  and  comprehensive 
reporting  formats.  Complete  field  documentation  using  standardized  data  collection 
forms  will  support  the  assessment  of  comparability.  Analysis  of  performance  evaluation 
(PE)  samples  and  reports  from  audits  will  also  be  used  to  provide  additional  information 
for  assessing  the  comparability  of  analytical  data  produced  among  subcontracting 
laboratories.  Historical  comparability  will  be  achieved  through  consistent  use  of  methods 
and  documentation  procedures  throughout  the  project. 
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4.1.3  Method  Detection  Limits.  Practical  Quantitation  Limits,  and 
Instrument  Calibration  Requirements 

4. 1.3.1  Method  Detection  Limits 

The  method  detection  limit  (MDL)  is  the  minimum  concentration  of  a  substance  that  can 
be  measured  and  reported  with  99  percent  confidence  that  the  analyte  concentration  is 
greater  than  zero.  The  laboratory  will  establish  MDLs  for  each  method,  matrix,  and 
analyte  for  each  instrument  the  laboratory  plans  to  use  for  the  project.  MDL  studies  will 
be  accomplished  on  an  annual  basis.  The  laboratory  will  provide  the  MDL  studies  to 
AFCEE  at  the  beginning  of  the  project  and  upon  request.  Results  less  than  the  MDL  will 
be  reported  as  the  MDL  value  and  flagged  with  a  “U”. 

4. 1.3. 2  Practical  Quantitation  Limits 

The  practical  quantitation  limit  (PQL)  is  the  lowest  level  that  can  be  reasonably  achieved 
within  specified  limits  of  precision  and  accuracy  during  routine  laboratory  operating 
conditions.  All  results  will  be  reported  at  or  above  the  MDL  values,  however,  for  those 
results  falling  between  the  MDL  and  the  PQL,  an  “F”  flag  will  be  applied  to  the  results 
indicating  the  variability  associated  with  the  result. 

4. 1.3. 3  Instrument  Calibration 

Analytical  instruments  will  be  calibrated  in  accordance  with  the  analytical  methods.  All 
analytes  reported  will  be  present  in  the  initial  and  continuing  calibrations,  and  these 
calibrations  must  meet  the  acceptance  criteria  specified  in  Table  4-13.  Records  of 
standard  preparation  and  instrument  calibration  will  be  maintained  by  the  laboratory. 
Records  unambiguously  trace  the  preparation  of  standards  and  their  use  in  calibration  and 
quantitation  of  sample  results.  Calibration  standards  will  be  traceable  to  standard 
materials. 

Instrument  calibration  will  be  checked  using  all  of  the  analytes  listed  in  the  QC 
acceptance  criteria  tables  in  Section  4.1.8  for  the  method.  This  applies  equally  to 
multiresponse  analytes.  All  calibration  criteria  satisfy  SW-846  requirements  at  a 
minimum.  The  initial  calibration  will  be  checked  at  the  frequency  specified  in  the 
method  using  materials  prepared  independently  of  the  calibration  standards.  Acceptance 
criteria  for  the  calibration  check  are  presented  in  Table  4-13.  Analyte  concentrations  are 
determined  with  either  calibration  curves  or  response  factors  (RFs).  For  gas 
chromatography  (GC)  and  gas  chromatography/mass  spectroscopy  (GC/MS)  methods, 
when  using  RFs  to  determine  analyte  concentrations,  the  average  RF  from  the  initial  five 
point  calibration  will  be  used.  The  continuing  calibration  will  not  be  used  to  update  the 
RFs  from  the  initial  five  point  calibration. 

4.1 .4  Elements  Of  Quality  Control 

QC  elements  relevant  to  screening  data  are  presented  in  Section  4.1.7.  This  section 
presents  QC  requirements  relevant  to  analysis  of  environmental  samples  that  will  be 
followed  during  all  analytical  activities  for  fixed-base,  mobile,  and  field  laboratories 
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producing  definitive  data.  The  purpose  of  this  QC  program  is  to  produce  data  of  known 
quality  that  satisfy  project  objectives  and  that  meet  or  exceed  requirements  of  the 
standard  methods  of  analysis.  This  program  provides  a  mechanism  for  ongoing  control 
and  evaluation  of  data  quality  measurements  through  the  use  of  QC  materials. 

Laboratory  QC  samples  (such  as  blanks  and  laboratory  control  samples)  will  be  included 
in  the  preparation  batch  with  the  field  samples.  An  analytical  batch  is  a  number  of 
samples  (not  to  exceed  20  environmental  samples  plus  the  associated  laboratory  QC 
samples)  similar  in  composition  (matrix)  and  that  are  extracted  or  digested  at  the  same 
time  and  with  the  same  lot  of  reagents.  Matrix  spikes  and  matrix  spike  duplicates  count 
as  environmental  samples.  The  term  analytical  batch  also  extends  to  cover  samples  that 
do  not  need  separate  extraction  or  digestion  (such  as  volatile  analyses  by  purge  and  trap). 
This  analytical  batch  is  a  number  of  samples  (not  to  exceed  20  environmental  samples 
plus  the  associated  laboratory  QC  samples)  that  are  similar  in  composition  (matrix) 
analyzed  sequentially  within  a  calibration  period.  The  identity  of  each  analytical  batch 
will  be  unambiguously  reported  with  the  analyses  so  that  a  reviewer  can  identify  the  QC 
samples  and  the  associated  environmental  samples.  All  references  to  the  analytical  batch 
in  the  following  sections  and  tables  in  this  QAPP  refer  to  the  analytical  batch. 

The  type  of  QC  samples  and  the  frequency  of  use  of  these  samples  are  discussed  below 
and  in  the  method-specific  subsections  of  Section  4.1.8. 

4. 1.4.1  Laboratory  Control  Sample 

The  laboratory  control  sample  (LCS)  is  analyte-free  water  (for  aqueous  analyses)  or 
Ottawa  sand  (for  soil  analyses)  spiked  with  known  concentrations  of  all  anal3Tes  listed  in 
the  QC  acceptance  criteria  table  in  Section  4.1.8.  The  LCS  wall  be  carried  through  the 
complete  sample  preparation  and  analysis  procedure. 

The  LCS  is  used  to  evaluate  each  analytical  batch  and  to  determine  if  the  method  is  in 
control. 

One  LCS  will  be  included  in  every  analytical  batch. 

The  performance  of  the  LCS  is  evaluated  against  the  QC  acceptance  limits  given  in  the 
tables  in  Section  4.1.8. 

Whenever  an  analyte  in  an  LCS  is  outside  the  acceptance  limit,  corrective  action  will  be 
performed.  After  the  system  problems  have  been  resolved  and  system  control  has  been 
reestablished,  all  samples  in  the  analytical  batch  will  be  reanalyzed  for  the  out-of-control 
analyte(s).  When  an  analyte  in  an  LCS  exceeds  the  upper  or  lower  control  limit  and  no 
corrective  action  is  performed  or  the  corrective  action  was  ineffective,  the  appropriate 
validation  flag,  as  described  in  the  QC  procedure  tables  in  Section  4.1.8,  will  be  applied 
to  all  affected  results. 

4. 1.4. 2  Matrix  Spike/Matrix  Spike  Duplicate 

A  matrix  spike  (MS)  and  matrix  spike  duplicate  (MSD)  is  an  aliquot  of  sample  spiked 
with  known  concentrations  of  all  analytes  listed  in  the  QC  acceptance  criteria  tables  in 
Section  4. 1 .8  for  the  method.  The  spiking  occurs  prior  to  sample  preparation  and 
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analysis.  Only  samples  for  this  project  will  be  used  for  spiking.  The  MS/MSD  will  be 
designated  on  the  chain  of  custody. 

The  MS/MSD  is  used  to  document  the  bias  of  a  method  due  to  sample  matrix  and 
perform  QA/QC  of  the  sample  and  analysis  procedures. 

A  minimum  of  one  MS  and  one  MSD  sample  will  be  analyzed  for  every  20  samples. 

The  performance  of  the  MS  and  MSD  is  evaluated  against  the  QC  acceptance  limits  given 
in  the  tables  in  Section  4. 1 .8.  If  either  the  MS  or  the  MSD  is  outside  the  QC  acceptance 
limits,  the  analytes  in  all  related  samples  will  be  qualified  according  to  the  data  flagging 
criteria  in  Section  4.1.8. 

4. 1.4. 3  Surrogates 

Surrogates  are  organic  compounds  that  are  similar  to  the  target  analyte(s)  in  chemical 
composition  and  behavior  in  the  analytical  process,  but  that  are  not  normally  found  in 
environmental  samples. 

Surrogates  are  used  to  evaluate  accuracy,  method  performance,  and  extraction  efficiency. 

Surrogates  will  be  added  to  environmental  samples,  controls,  and  blanks,  in  accordance 
with  the  method  requirements. 

Whenever  a  surrogate  recovery  is  outside  the  acceptance  limit,  corrective  action  must  be 
performed.  After  the  system  problems  have  been  resolved  and  system  control  has  been 
reestablished,  the  sample  will  be  reprepared  and  reanalyzed.  If  corrective  actions  are  not 
performed  or  are  ineffective,  the  appropriate  validation  flag,  as  described  in  the  QC 
procedure  tables  in  Section  4.1.8,  will  be  applied  to  the  sample  results. 

4. 1.4. 4  Internal  Standards 

Internal  standards  (ISs)  are  measured  amounts  of  certain  compounds  added  after 
preparation  or  extraction  of  a  sample.  They  are  used  in  an  IS  calibration  method  to 
correct  sample  results  affected  by  column  injection  losses,  purging  losses,  or  viscosity 
effects. 

ISs  will  be  added  to  environmental  samples,  controls,  and  blanks,  in  accordance  with  the 
method  requirements. 

When  the  IS  results  are  outside  of  the  acceptance  limits,  corrective  actions  will  be 
performed.  After  the  system  problems  have  been  resolved  and  system  control  has  been 
reestablished,  all  samples  analyzed  while  the  system  was  malfunctioning  will  be 
reanalyzed.  If  corrective  actions  are  not  performed  or  are  ineffective,  the  appropriate 
validation  flag,  as  described  in  Section  4.1.8,  will  be  applied  to  the  sample  results. 

4. 1.4. 5  Retention  Time  Windows 

Retention  time  windows  are  used  in  GC  and  high  performance  liquid  chromatography 
(HPLC)  analysis  for  qualitative  identification  of  analytes.  They  are  calculated  from 
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replicate  analyses  of  a  standard  on  multiple  days.  The  procedure  and  calculation  method 
are  given  in  SW-846  Method  8000A. 

When  the  retention  time  is  outside  of  the  acceptance  limits,  corrective  action  will  be 
performed.  After  the  system  problems  have  been  resolved  and  system  control  has  been 
reestablished,  reanalyze  all  samples  analyzed  since  the  last  acceptable  retention  time 
check.  If  corrective  actions  are  not  performed,  the  appropriate  validation  flag,  as 
described  in  Section  4.1.8,  will  be  applied  to  the  sample  results. 

4. 1.4.6  Interference  Check  Sample 

The  interference  check  sample  (ICS),  used  in  inductively  coupled  plasma  (ICP)  analyses 
only,  contains  both  interfering  and  analyte  elements  of  known  concentrations 

The  ICS  is  used  to  verify  background  and  interelement  correction  factors.  It  is  run  at  the 
beginning  and  end  of  each  run  sequence.  The  ICS  and  all  affected  samples  will  be 
reanalyzed  if  the  ICS  results  are  outside  of  acceptance  limits. 

When  the  interference  check  sample  results  are  outside  of  the  acceptance  limits  stated  in 
the  method,  corrective  action  will  be  performed.  After  the  system  problems  have  been 
resolved  and  system  control  has  been  reestablished,  reanalyze  the  ICS.  If  the  ICS  result 
is  acceptable,  reanalyze  all  affected  samples.  If  corrective  action  is  not  performed  or  the 
corrective  action  was  ineffective,  the  appropriate  validation  flag,  as  described  in  Section 
4. 1 .8,  will  be  applied  to  all  affected  results. 

4. 1.4. 7  Method  Blank 

A  method  blank  is  an  analyte-free  matrix  to  which  all  reagents  are  added  in  the  same 
volumes  or  proportions  as  used  in  sample  processing.  The  method  blank  will  be  carried 
through  the  complete  sample  preparation  and  analytical  procedure. 

The  method  blank  is  used  to  document  contamination  resulting  from  the  analytical 
process. 

A  method  blank  will  be  included  in  every  analytical  batch. 

The  presence  of  analytes  in  a  method  blank  at  concentrations  greater  than  the  PQL 
indicates  a  need  for  corrective  action.  Corrective  action  will  be  performed  to  eliminate 
the  source  of  contamination  prior  to  proceeding  with  analysis.  After  the  source  of 
contamination  has  been  eliminated,  all  samples  in  the  analytical  batch  will  be  reprepped 
and  reanalyzed.  No  analytical  data  will  be  corrected  for  the  presence  of  analytes  in 
blanks.  When  an  analyte  is  detected  in  the  method  blank  and  in  the  associated  samples 
and  corrective  actions  are  not  performed  or  are  ineffective,  the  appropriate  validation  flag, 
as  described  in  Section  4.1.8,  will  be  applied  to  the  sample  results. 

4. 1.4. 8  Equipment  Blank 

An  equipment  blank  is  a  sample  of  ASTM  Type  II  reagent  grade  water  poured  into  or 
over  or  pumped  through  the  sampling  device,  collected  in  a  sample  container,  and 
transported  to  the  laboratory  for  analysis. 
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Equipment  blanks  are  used  to  assess  the  effectiveness  of  equipment  decontamination 
procedures. 

The  frequency  of  collection  for  equipment  blanks  is  specified  in  Section  4.2  of  the  SAP. 
Equipment  blanks  will  be  collected  immediately  after  the  equipment  has  been 
decontaminated.  The  blank  will  be  analyzed  for  all  laboratory  analyses  requested  for  the 
environmental  samples  collected  at  the  site. 

When  an  analyte  is  detected  in  the  equipment  blank  the  appropriate  validation  flag,  as 
described  in  Section  4.1.8,  will  be  applied  to  all  sample  results  from  samples  collected. 

4. 1.4. 9  Trip  Blank 

The  trip  blank  consists  of  a  VOC  sample  vial  filled  in  the  laboratory  with  ASTM  Type  II 
reagent  grade  water,  transported  to  the  sampling  site,  handled  like  an  environmental 
sample  and  returned  to  the  laboratory  for  analysis.  Trip  blanks  are  not  opened  in  the 
field.  Trip  blanks  are  prepared  only  when  VOC  samples  are  taken  and  are  analyzed  only 
for  VOC  analytes. 

Trip  blanks  are  used  to  assess  the  potential  introduction  of  contaminants  from  sample 
containers  or  during  the  transportation  and  storage  procedures. 

When  an  analyte  is  detected  in  the  trip  blank  the  appropriate  validation  flag,  as  described 
in  Section  4.1.8,  will  be  applied  to  all  sample  results  from  samples  in  the  cooler  with  the 
affected  trip  blank. 

One  trip  blank  will  accompany  each  cooler  of  samples  sent  to  the  laboratory  for  analysis 
ofVOCs. 

4.1.4.10  Field  Duplicates 

A  field  duplicate  sample  is  a  second  sample  collected  at  the  same  location  as  the  original 
sample.  Duplicate  samples  are  collected  simultaneously  or  in  immediate  succession, 
using  identical  recovery  techniques,  and  treated  in  an  identical  manner  during  storage, 
transportation,  and  analysis.  The  sample  containers  are  assigned  an  identification  number 
in  the  field  such  that  they  cannot  be  identified  (blind  duplicate)  as  duplicate  samples  by 
laboratory  persormel  performing  the  analysis.  Specific  locations  are  designated  for 
collection  of  field  duplicate  samples  prior  to  the  beginning  of  sample  collection. 

Duplicate  sample  results  are  used  to  assess  precision  of  the  sample  collection  process. 
Precision  of  soil  samples  to  be  analyzed  for  VOCs  is  assessed  from  collocated  samples 
because  the  compositing  process  required  to  obtain  uniform  samples  could  result  in  loss 
of  the  compounds  of  interest. 

The  frequency  of  collection  for  field  duplicates  is  specified  in  Section  4.2  of  the  SAP. 
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4.1.5  Quality  Control  Procedures 

4. 1.5.1  Holding  Time  Compliance 

All  sample  preparation  and  analysis  will  be  completed  within  the  method-required 
holding  times.  Holding  times  are  given  in  Table  4-1 .  The  holding  time  begins  at  the  time 
of  sample  collection.  Some  methods  have  more  than  one  holding  time  requirement  (e.g., 
methods  SW8080A,  SW8270B,  etc.).  The  preparation  holding  time  is  calculated  from 
the  time  of  sample  collection  to  the  time  of  completion  of  the  sample  preparation  process 
as  described  in  the  applicable  method,  prior  to  any  necessary  extract  cleanup  and/or 
volume  reduction  procedures.  If  no  preparation  (e.g.,  extraction)  is  required,  the  analysis 
holding  time  is  calculated  from  the  time  of  sample  collection  to  the  time  of  completion  of 
all  analytical  runs,  including  dilutions,  second-column  confirmations,  and  any  required 
reanalysis.  In  methods  requiring  sample  preparation  prior  to  analysis,  the  analysis 
holding  time  is  calculated  from  the  time  of  preparation  completion  to  the  time  of 
completion  of  all  analytical  runs,  including  dilutions,  second-column  confirmations,  and 
any  required  reanalysis. 

If  holding  times  are  exceeded  and  the  analyses  are  performed,  the  results  will  be  flagged 
according  to  the  procedures  as  described  in  Section  4.1.9. 

4. 1.5.2  Confirmation 

Quantitative  confirmation  of  results  at  or  above  the  PQL  for  samples  analyzed  by  GC  or 
HPLC  will  be  required  and  will  be  completed  within  the  method-required  holding  times. 
For  GC  methods,  a  second-column  is  used  for  confirmation.  For  HPLC  methods,  a 
second  column  or  a  different  detector  is  used.  The  result  of  the  first  column/detector  will 
be  the  result  reported.  If  holding  times  are  exceeded  and  the  analyses  are  performed,  the 
results  will  be  flagged  according  to  the  procedures  as  described  in  Section  4.1.9. 

4. 1.5.3  Standard  Materials 

Standard  materials  used  in  calibration  and  to  prepare  samples  will  be  traceable  to 
National  Institute  Standards  and  Technology  (NIST),  EPA,  American  Association  of 
Laboratory  Accreditation  (AALA)  or  other  equivalent  approved  source,  if  available.  If  an 
NIST,  EPA  or  AALA  standard  material  is  not  available,  the  standard  material  proposed 
for  use  will  be  included  in  an  addendum  to  the  SAP  and  approved  before  use.  The 
standard  materials  will  be  current,  and  the  following  expiration  policy  will  be  followed: 
The  expiration  dates  for  amputated  solutions  will  not  exceed  the  manufacturer’s 
expiration  date  or  one  year  from  the  date  of  receipt,  whichever  comes  first.  Expiration 
dates  for  laboratory-prepared  stock  and  diluted  standards  will  be  no  later  than  the 
expiration  date  of  the  stock  solution  or  material  or  the  date  calculated  from  the  holding 
time  allowed  by  the  applicable  analytical  method,  whichever  comes  first.  Expiration 
dates  for  pure  chemicals  will  be  established  by  the  laboratory  and  be  based  on  chemical 
stability,  possibility  of  contamination,  and  environmental  and  storage  conditions. 

Expired  standard  materials  will  be  either  revalidated  prior  to  use  or  discarded. 

Revalidation  may  be  performed  through  assignment  of  a  true  value  and  error  window 
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statistically  derived  from  replicate  analyses  of  the  material  as  compared  to  an  unexpired 
standard.  The  laboratory  will  label  standard  and  QC  materials  with  expiration  dates. 

4. 1.5.4  Supplies  and  Consumables 

The  laboratory  will  inspect  supplies  and  consumables  prior  to  their  use  in  analysis.  The 
materials  description  in  the  methods  of  analysis  will  be  used  as  a  guideline  for 
establishing  the  acceptance  criteria  for  these  materials.  Purity  of  reagents  will  be 
monitored  by  analysis  of  LCSs.  An  inventory  and  storage  system  for  these  materials  will 
assure  use  before  manufacturers’  expiration  dates  and  storage  under  safe  and  chemically 
compatible  conditions. 

4. 1.5. 5  Sample  Dilutions 

Since  contamination  at  the  site  is  expected  to  be  high,  it  is  anticipated  that  some  samples 
will  have  to  be  diluted,  causing  the  risk  of  raising  detection  limits  for  some  analytes 
above  ARAR  or  risk  based  goals.  Specifically,  there  is  a  strong  possibility  of  low 
concentrations  of  PCBs  ‘hiding’  behind  high  concentrations  of  TPH. 

4.1.6  Sampling  Procedures 

4. 1.6.1  Field  Sampling 

The  field  sampling  procedures  for  collecting  samples  and  sampling  methods  are  included 
in  Section  4.2  of  the  FSP. 

Sample  Containers 

Sample  containers  will  be  supplied  by  the  laboratory  precleaned  and  treated  according  to 
EPA  specifications  for  the  methods.  Containers  will  be  stored  in  clean  areas  to  prevent 
exposure  to  fuels,  solvents,  and  other  contaminants. 

Sample  Volumes,  Container  Types,  and  Preservation  Requirements 

Sample  volumes,  container  types,  and  preservation  requirements  for  the  analytical 
methods  performed  on  for  this  project  are  listed  in  Table  4-1  (CAS  1996). 

4. 1.6. 2  Sample  Handling  and  Custody 

Procedures  to  ensure  the  custody  and  integrity  of  the  samples  begin  at  the  time  of 
sampling  and  continue  through  transport,  sample  receipt,  preparation,  analysis  and 
storage,  data  generation  and  reporting,  and  sample  disposal.  Records  concerning  the 
custody  and  condition  of  the  samples  will  be  maintained  in  field  and  laboratory  records. 

•  Chain  of  custody  records  will  be  maintained  for  all  field  and  field  Quality 

Control(QC)  samples.  A  sample  is  defined  as  being  under  a  person's  custody  if 
any  of  the  following  conditions  exist:  (1)  it  is  in  their  possession,  (2)  it  is  in  their 
view,  after  being  in  their  possession,  (3)  it  was  in  their  possession  and  they  locked 
it  up  or,  (4)  it  is  in  a  designated  secure  area. 


12/23/96 


Page  67 


s:\AFCEE\ACCl\F4 1 624-94-D-8070\ 
DO9/9608\Cplqppvl 


Table  4-1.  Requirements  for  Containers,  Preservation  Techniques,  Sample  Volumes,  and 
Holding  Times 
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The  following  information  concerning  the  sample  will  be  documented  on  all  of  the 
laboratory  chain  of  custody  (COC)  forms  used  for  this  project: 

•  Unique  sample  identification 

•  Date  and  time  of  sample  collection 

•  Source  of  sample  (including  name,  location,  and  sample  type) 

•  Designation  of  MS/MSD 

•  Preservative  used 

•  Analyses  required 

•  Name  of  collector(s) 

•  Pertinent  field  data  (pH,  temperature,  etc.) 

•  Serial  numbers  of  custody  seals  and  transportation  cases  (if  used) 

•  Custody  transfer  signatures  and  dates  and  times  of  sample  transfer  from  the  field 
to  transporters  and  to  the  laboratory  or  laboratories 

•  Bill  of  lading  or  transporter  tracking  number  (if  applicable) 

All  samples  will  be  uniquely  identified,  labeled,  and  documented  in  the  field  at  the  time 
of  collection  in  accordance  with  Section  4.2.4  of  the  FSP. 

Samples  collected  in  the  field  will  be  transported  to  the  laboratory  or  field  testing  site  as 
expeditiously  as  possible.  When  a  4°C  requirement  for  preserving  the  sample  is 
indicated,  the  samples  will  be  packed  in  ice  or  chemical  refiigerant  to  keep  them  cool 
during  collection  and  transportation.  During  transit,  it  is  not  always  possible  to 
rigorously  control  the  temperature  of  the  samples.  As  a  general  rule,  storage  at  low 
temperature  is  the  best  way  to  preserve  most  samples.  A  temperature  blank  (a  volatile 
organics  compounds  sampling  vial  filled  with  tap  water)  will  be  included  in  every  cooler 
and  used  to  determine  the  internal  temperature  of  the  cooler  upon  receipt  of  the  cooler  at 
the  laboratory.  When,  in  the  judgment  of  the  laboratory,  the  temperature  of  the  samples 
upon  receipt  may  have  affected  the  stability  of  the  analytes  of  interest,  the  problem  will 
be  documented  in  laboratory  records  and  discussed  with  the  Project  Manager.  The 
resolution  of  the  problem  will  also  be  documented. 

Once  the  samples  reach  the  laboratory,  they  will  be  checked  against  information  on  the 
COC  form  for  anomalies.  The  condition,  temperature,  and  appropriate  preservation  of 
samples  will  be  checked  and  documented  on  the  COC  form.  Checking  an  aliquot  of  the 
sample  using  pH  paper  is  an  acceptable  procedure  except  for  VOCs  where  an  additional 
sample  is  required  to  check  preservation.  The  occurrence  of  any  anomalies  in  the 
received  samples  and  their  resolution  will  be  documented  in  laboratory  records.  All 
sample  information  will  then  be  entered  into  a  tracking  system,  and  unique  analytical 
sample  identifiers  will  be  assigned.  A  copy  of  this  information  will  be  reviewed  by  the 
laboratory  for  accuracy.  Sample  holding  time  tracking  begins  with  the  collection  of 
samples  and  continues  until  the  analysis  is  complete.  Holding  times  for  methods  required 
routinely  for  the  analyses  for  this  project  are  specified  in  Table  4-1 .  Samples  not 
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preserved  or  analyzed  in  accordance  with  these  requirements  will  be  resampled  and 
analyzed.  Procedures  ensuring  internal  laboratory  COC  will  also  be  implemented  and 
documented  by  the  laboratory.  Specific  instructions  concerning  the  analysis  specified  for 
each  sample  will  be  communicated  to  the  analysts.  Analytical  batches  will  be  created, 
and  laboratory  QC  samples  will  be  introduced  into  each  batch. 

While  in  the  laboratory,  samples  will  be  stored  in  limited-access,  temperature-controlled 
areas.  Refrigerators,  coolers  and  freezers  will  be  monitored  for  temperature  seven  days  a 
week.  Acceptance  criteria  for  the  temperatures  of  the  refrigerators  and  coolers  is 
4°C  ±  2°C.  Acceptance  criteria  for  the  temperatures  of  the  freezers  will  be  less  then  0°C. 
All  of  the  cold  storage  areas  will  be  monitored  by  thermometers  that  have  been  calibrated 
with  a  NIST- traceable  thermometer.  Samples  for  volatile  organics  determination  will  be 
stored  separately  fi-om  other  samples,  standards,  and  sample  extracts.  Samples  will  be 
stored  after  analysis  until  disposed  of  in  accordance  with  applicable  local,  state,  and 
federal  regulations.  Disposal  records  will  be  maintained  by  the  laboratory. 

Standard  operating  procedures  (SOPs)  describing  sample  control  and  custody  are 
maintained  by  the  laboratory. 

4.1.7  Screening  Analytical  Methods 

The  screening  methods  anticipated  to  be  used  for  this  project  include  PCBs  by 
immunoassay  and  halogenated  hydrocarbons  by  immunoassay.  The  following  sections 
describe  the  analytical  methods. 

PCB  Immunoassay  Field  Screening 

Soil  samples  will  be  screened  for  total  polychlorinated  biphenyls  (PCBs)  using  an 
Ohmicron  PCB  RaPID  Assay®  kits.  An  extraction  of  the  soil  sample  is  performed,  and 
the  extract  and  an  enzyme  conjugate  reagent  are  added  to  immobilized  anti-chemical 
antibodies.  The  enzyme  conjugate  competes  with  the  chemicals  of  concern  in  the  sample 
for  binding  to  antibodies.  The  test  is  interpreted  by  comparing  the  response  produced  by 
the  sample  to  the  response  produced  by  a  standard.  The  powerful  catalytic  ability  of  the 
enzyme  provides  highly  sensitive  detection.  The  range  of  detection  in  soil  is  0.5  mg/kg  to 
100  mg/kg.  Results  will  be  reported  with  one  significant  figure  due  to  the  precision  of 
procedures  used  for  sample  collection  and  dilution.  See  Appendix  D  for  a  detailed 
description  of  the  test  Ohmicron  test  kit  and  the  procedures  used. 

QC  procedures  to  be  implemented  for  immunoassay  testing  will  be  as  follows:  One  field 
duplicate  will  be  collected  and  analyzed  for  every  ten  samples.  The  RPD  acceptance 
criteria  will  be  <20%.  Additionally,  a  calibration  curve  is  compromised  of  four 
standards.  Two  repetitions  of  each  standard  point  are  run.  QC  procedures  require  a 
coefficient  of  variation  between  each  repetition  of  a  standard  point  to  be  less  than  10 
percent.  These  two  repetitions  of  the  standard  are  averaged  to  produce  a  value  used  in  the 
calibration  curve.  The  calibration  curve  must  approach  a  linear  curve  with  a  correlation 
value  of  R=0.990  or  less.  Finally,  one  control  sample  with  a  known  value  of  3  pg/kg  will 
be  analyzed  with  each  run.  Ohmicron  QC  standards  state  that  this  control  sample  must  be 
within  3  ±  0.6  pg/kg.  Periodically,  duplicate  samples  will  be  collected  and  shipped  to  the 
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laboratory  for  analysis.  The  laboratory  results  will  be  compared  with  the  test  kit  results 
to  verify  the  accuracy  of  the  test  kits. 

PCB  Drum  Screening 

Drum  samples  will  be  screened,  as  determined  in  Section  2.3.4,  for  PCBs  using  Dexsil’s 
Clor-N-Oil®  test  kits.  QC  procedures  to  be  implemented  for  immunoassay  testing  will 
be  as  follows:  One  field  duplicate  will  be  collected  and  analyzed  for  every  ten  samples. 
The  RPD  acceptance  criteria  will  be  <20%. 

Halogenated  Hydrocarbon  Immunoassay  Drum  Screening 

Drum  samples  will  be  screened,  as  determined  in  Section  2.3.4,  for  halogenated 
hydrocarbons  using  Dexsil’s  Hydroclor-Q®  test  kits.  These  kits  quantitative  field  test 
kits  designed  to  measure  organic  chlorine  contamination  in  oil/water  mixtures  and 
antifreeze.  QC  procedures  to  be  implemented  for  immunoassay  testing  will  be  as 
follows:  One  field  duplicate  will  be  collected  and  analyzed  for  every  ten  samples.  The 
RPD  acceptance  criteria  will  be  <20%. 

4.1.8  Analytical  Methods  and  Procedures 

A  brief  description  and  three  tables  for  each  method  for  the  analyses  to  be  performed 
during  this  project  are  included  in  the  following  subsections  as  required  by  the  AFCEE 
Quality  Assurance  Project  Plan,  February  1996.  The  first  table  presents  the  PQLs  for 
each  analyte  in  the  method.  The  PQLs  are  presented  for  both  soil  and  water  matrices. 

The  second  table  presents  the  acceptance  criteria  for  the  accuracy  of  spiked  analyte  and 
surrogate  recoveries.  This  table  also  presents  the  acceptance  criteria  for  the  precision  of 
matrix,  field,  and  laboratory  duplicate  recoveries.  The  third  table  presents  the  calibration 
and  QC  procedures  for  each  method.  Corrective  actions  and  data  flagging  criteria  are 
also  included  in  this  table. 

In  the  third  table,  the  first  two  columns  designate  the  method  number  and  the  class  of 
analytes  that  may  be  determined  by  the  method.  The  third  column  lists  the  method- 
required  calibration  and  QC  elements.  The  fourth  column  designates  the  minimum 
frequency  for  performing  each  calibration  and  QC  element.  The  fifth  column  designates 
the  acceptance  criteria  for  each  calibration  and  QC  element.  The  sixth  column  designates 
the  corrective  action  in  the  event  that  a  calibration  or  QC  element  does  not  meet  the 
acceptance  criteria.  The  last  column  designates  the  data  flagging  criteria  that  will  be 
applied  in  the  event  that  the  method-required  calibration  and  QC  acceptance  criteria  are 
not  met. 

Before  the  field  effort  begins,  the  laboratory  will  be  required  to  provide  copies  of  the 
laboratory  specific  QA,  MDL  study  results  (as  discussed  in  Section  4. 1.3.1),  and  control 
limit  study  results.  Laboratory  PQLs  must  meet  or  exceed  PQLs  listed  in  the  following 
method  tables.  Updated  MDL  and  control  limit  studies  must  be  submitted  as  they  are 
updated  by  the  laboratory  through  the  duration  of  the  project. 
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All  QA/QC  descriptions  and  requirements  (PQLs,  surrogates,  %R,  RPDs)  were  obtained 
from  the  AFCEE  Quality  Assurance  Project  Plan  Version  1.1  (USAF  1996)  and  Alaska 
Methods  101,  102,  and  103  (ADEC  Storage  Tank  Program  Procedures  Manual  1996). 

4. 1.8. 1  Method  SW6010A-Trace  Elements  (Metals) 

Samples  are  analyzed  for  trace  elements  or  metals  using  method  SW6010A  for  water  and 
soils.  Analysis  for  most  metals  requires  digestion  of  the  sample.  This  digestion  is 
performed  by  method  SW3005A  for  water  or  method  SW3050A  for  soil.  Following 
digestion,  the  trace  elements  are  determined  simultaneously  or  sequentially  using 
(Inductively  Coupled  Plasma  Emission  Spectroscopy)  ICPES.  The  elements  of  concern 
for  this  project  and  corresponding  PQLs  for  this  method  are  listed  in  Table  4-2.  The 
calibration,  QC,  corrective  action,  and  data  flagging  requirements  are  given  in  Tables  4-3 
and  4-4. 


Table  4-2.  PQLs  for  Method  SW6010A 


Water 

Soil 

Parameter/Method 

Analyte 

PQL 

Unit 

PQL 

Unit 

ICP  Screen  for  Metals 

Arsenic 

0.6 

mg/L 

60.0 

mg/kg 

SW3005A/SW6010A 

(W) 

Cadmium 

0.04 

mg/L 

4.0 

mg/kg 

SW3050A/SW6010A  (S) 

Chromium 

0.07 

mg/L 

7.0 

mg/kg 

Lead 

0.5 

mg/L 

50.0 

mg/kg 

Table  4-3.  QC  Acceptance  Criteria  for  Method  SW6010A 


Method 

Analyte 

Accuracy 
Water 
(%  R) 

Precision 

Water 

(RPD) 

Accuracy 
Soil 
(%  R) 

Precision 

Soil 

(RPD) 

SW6010A 

Arsenic 

80-120 

<  15 

80-120 

<25 

Cadmium 

80-120 

<  15 

80-120 

<25 

Chromium 

80-120 

<15 

80-120 

<25 

Lead 

80-120 

<  15 

80-120 

<25 
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4.1. 8. 2  Method  AK101  -  Gasoline  Range  Organics 

This  method  provides  gas  chromatographic  conditions  for  the  detection  of  volatile 
petroleum  fractions  such  as  gasoline.  Detection  is  achieved  by  a  FID  or  PID/FID  in 
series.  For  soil  samples,  this  analysis  requires  the  introduction  of  methanol  into  the 
sample  at  the  time  of  sampling.  Due  to  air  transportation  safety  regulations  prohibiting 
the  transport  of  flammable  materials,  a  waiver  from  ADEC  will  be  requested  to  use 
ADEC  approved  sample  containers  not  containing  methanol  that  insure  sample  integrity. 
The  PQL  for  this  method  is  listed  in  Table  4-5.  The  calibration,  QC,  corrective  action, 
and  data  flagging  requirements  are  given  in  Tables  4-6  and  4-7.  The  complete  method 
description  is  included  in  Appendix  D. 

Table  4-5.  PQLs  for  Method  AK1 01 


Water 

Soil 

Parameter/Method 

Analyte 

PQL 

Unit 

PQL 

Unit 

AK101 

GRO 

0.1 

mg/L 

5 

mg/kg 

Table  4-6.  QC  Acceptance  Criteria  for  Method  AK101 


Method 

Analyte 

Accuracy 
Water 
(%  R) 

Precision 

Water 

(RPD) 

Accuracy 
Soil 
(%  R) 

Precision 

Soil 

(RPD) 

AK101 

GRO 

60-120 

<20 

60-120 

<20 

Surrogates: 

1,4-Diflourobenzene 

N/A 

50-150 

4-BromofIourobenzene 

60-120 

60-120 
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Table  4-7.  Summary  of  Calibration  and  QC  Procedures  for  Method  AK101 
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4. 1.8. 3  Method  AK102-  Diesel  Range  Organics 

This  method  is  designed  to  measure  the  concentration  of  diesel  range  organics  in  water 
and  soil.  It  is  based  on  a  solvent  extraction,  gas  chromatography  procedure.  The  PQL  for 
this  method  is  listed  in  Table  4-8.  The  calibration,  QC,  corrective  action,  and  data 
flagging  requirements  are  given  in  Tables  4-9  and  4-10.  The  complete  analytical  method 
is  included  in  Appendix  D. 


Table  4-8.  PQLs  for  Method  AK1 02 


Water 

Soil 

Parameter/Method 

Analyte 

PQL 

Unit 

PQL 

Unit 

AK102 

DRO 

0.10 

mg/L 

4.0 

mg/kg 

Table  4-9.  QC  Acceptance  Criteria  for  Method  AK102 


Method 

Analyte 

Accuracy 
Water 
(%  R) 

Precision 

Water 

(RPD) 

Accuracy 
Soil 
(%  R) 

Precision 

Soil 

(RPD) 

AK102 

DRO 

60-120 

<20 

60-120 

<20 

Surrogates: 

p-Terphenyl 

60-120 

60-120 
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4. 1. 8. 4  Method  AK103  -  Residual  Range  Organics 

This  method  is  designed  to  measure  the  concentration  of  residual  range  organics  in  water 
and  soil.  It  is  based  on  a  solvent  extraction,  gas  chromatography  procedure.  The  PQL  for 
this  method  is  listed  in  Table  4-11.  The  calibration,  QC,  corrective  action,  and  data 
flagging  requirements  are  given  in  Tables  4-12  and  4-13.  The  complete  analytical 
method  is  included  in  Appendix  D. 

Table  4-11.  PQLs  for  Method  AK1 03 

Water  Soil 

Parameter/Method  Analyte  PQL  Unit  PQL  Unit 

AK103  RRO  0.4  mg/L  40  mg/kg 


Table  4-12.  QC  Acceptance  Criteria  for  Method  AK103 


Accuracy 

Precision 

Accuracy 

Precision 

Water 

Water 

Soii 

Soil 

Method 

Anaiyte 

(%  R) 

(RPD) 

(%  R) 

(RPD) 

AK103 

RRO 

60-120 

<20 

60-120 

<20 

Surrogates: 

p-Terphenyi  60-120  60-120 
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1.  Per  the  APCEE  QAPP,  the  laboratory  shall  provide  the  MDL  demonstrations  to  AFCEE  at  the  beginning  of  the  project  and  upon  request. 
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4. 1.8.5  Method  SW8015M  -  Glycols 

This  method,  a  modified  version  of  SW  8015,  is  designed  to  measure  the  concentration  of 
ethylene  glycol  and  propylene  glycol  in  water  and  soil.  For  this  project,  samples  will  only 
be  analyzed  for  ethylene  glycol.  Samples  are  analyzed  via  a  GC/FID.  The  PQL  for  this 
method  is  listed  in  Table  4-14.  The  calibration,  QC,  corrective  action,  and  data  flagging 
requirements  are  given  in  Tables  4-15  and  4-16. 


Table  4-14.  PQLs  for  Method  801 5M 


Water 

Soil 

Parameter/Method 

Analyte 

PQL 

Unit 

PQL 

Unit 

801 5M 

Ethylene  Glycol 

10 

mg/L 

10 

mg/kg 

Table  4-15.  QC  Acceptance  Criteria  for  Method  801 5M 


Method 

Analyte 

Accuracy 
Water 
{%  R) 

Precision 

Water 

(RPD) 

Accuracy 
Soil 
(%  R) 

Precision 

Soii 

(RPD) 

801 5M 

Ethylene  Glycol 

50-150 

30 

50-150 

40 

Surrogate: 

Hexaflouroisopropanol 

50-150 

50-150 

12/23/96 
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4. 1.8. 6  Method  S  W8081  -  Polychlorinated  Biphenyls  ( PCBs) 

PCBs  in  water  and  soil  samples  are  analyzed  using  method  SW8081.  This  analytical 
method  involves  extraction  of  water  samples  using  a  separatory  funnel  (method 
SW35  lOB).  Extraction  of  solid  samples  is  accomplished  using  ultrasonic  extraction 
(method  SW3550A)  procedures.  The  PCBs  are  separated  and  quantified  by  GC  using 
electron  capture  detection.  PQLs  for  this  method  are  presented  in  Table  4-17.  The 
calibration,  QC,  corrective  action,  and  data  flagging  requirements  are  given  in  Tables  4-18 
and  4-19. 


Table  4-17.  PQLs  for  Method  SW8081 


Parameter/Method 

Analyte 

Water 

Soil 

PQL 

Unit 

PQL 

Unit 

PCBs 

AROCLOR-1016 

1.0 

pg/L 

0.70 

mg/kg 

SW3510B/SW8081  (W) 

AROCLOR-1221 

1.0 

pg/L 

0.70 

mg/kg 

SW3550A/SW8081  (S) 

AROCLOR-1232 

1.0 

ijg/L 

0.70 

mg/kg 

AROCLOR-1242 

1.0 

pg/L 

0.70 

mg/kg 

AROCLOR-1248 

1.0 

pg/L 

0.70 

mg/kg 

AROCLOR-1254 

1.0 

pg/L 

0.70 

mg/kg 

AROCLOR-1260 

1.0 

pg/L 

0.70 

mg/kg 

Table  4-18.  QC  Acceptance  Criteria  for  Method  SW8081 


Method 

Analyte 

Accuracy 
Water 
(%  R) 

Precision 

Water 

(RPD) 

Accuracy 
Soil 
(%  R) 

Precision 

Soil 

(RPD) 

SW8081 

AROCLOR-1016 

54-125 

<30 

44-127 

<50 

AROCLOR-1221 

41-126 

<30 

31-136 

<50 

AROCLOR-1232 

41-26 

<30 

31-136 

<50 

AROCLOR-1242 

39-150 

<30 

29-160 

<50 

AROCLOR-1248 

41-126 

<30 

31-136 

<50 

AROCLOR-1254 

29-131 

<30 

25-141 

<50 

AROCLOR-1260 

41-126 

<30 

31-136 

<50 

Surrogates: 

DCBP 

34-133 

25-143 

TCMX 

45-125 

35-135 

12)73/96 
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4. 1.8. 7  Method  SW8260A  -  Volatile  Organics 

Volatile  (or  purgeable)  organics  in  water  and  soil  samples  are  analyzed  using  method 
SW8260A.  This  method  uses  a  capillary  column  GC/MS  technique.  Volatile  compounds 
are  introduced  into  the  GC  by  purge  and  trap  (SW5030A).  An  inert  gas  is  bubbled 
through  the  water  samples  (or  a  soil-water  slurry  for  soil  samples)  to  transfer  the 
purgeable  organic  compounds  from  the  liquid  to  vapor  phase.  Soil  samples  with  higher 
contaminant  levels  are  extracted  before  purging.  The  vapor  is  then  swept  through  a 
sorbent  trap  where  the  purgeable  organics  are  trapped.  The  trap  is  backflushed  and  heated 
to  desorb  the  purgeable  organics  onto  a  capillary  GC  column  where  they  are  separated 
and  then  detected  with  a  mass  spectrometer.  The  analytes  detected  and  PQLs  for  this 
method  are  listed  in  Table  4-20. 

Calibration  —  The  mass  spectrometer  is  tuned  daily  to  give  an  acceptable  spectrum  for 
bromofluorobenzene  (BFB).  The  tuning  acceptance  criteria  are  given  in  the  following  list 
as  an  ion  abundance  for  each  specified  mass: 

•  50-15  percent  to  40  percent  of  mass  95 

•  75-30  percent  to  60  percent  of  mass  95 

•  95-base  peak,  100  percent  relative  abundance 

•  96-5  percent  to  9  percent  of  mass  95 

•  173-0  percent  to  less  than  2  percent  of  mass  1 74 

•  1 74-greater  than  50  percent  of  mass  95 

•  175-5  percent  to  9  percent  of  mass  1 74 

•  1 76-greater  than  95  percent,  but  less  than  101  percent  of  mass  174 

•  177-5  percent  to  9  percent  of  mass  176 

The  IS  method  is  used  for  quantitation  of  anal5d;es  of  interest.  For  quantitation,  RFs  are 
calculated  from  the  base  ion  peak  of  a  specific  IS  that  is  added  to  each  calibration 
standard,  blank,  QC  sample,  and  sample.  The  calibration,  QC,  corrective  action,  and  data 
flagging  requirements  are  given  in  Tables  4-21  and  4-22. 


12/23/96 


Page  90 


s:\AFCEE\ACCI\F41624-94-D-S070\ 
DO9/9608\CpIqppv ! 


Quality  Program  Plan  Addendum 
Cape  Lisburne  LRRS,  Alaska 


Table  4-20.  PQLs  for  Method  SW8260A 


Parameter/Method 

Analyte 

Water 

Soil 

PQL 

Unit 

PQL 

Unit 

VOCs 

1,1,1 ,2-Tetrachloroethane 

0.5 

ijg/L 

0.003 

mg/kg 

SW5030A/SW8260A 

1,1.1-TCA 

0.8 

pg/L 

0.004 

mg/kg 

(W.S) 

1 , 1 ,2,2-Tetrachloroethane 

0.4 

pg/L 

0.002 

mg/kg 

1,1,2-TCA 

1.0 

Mg/L 

0.005 

mg/kg 

1,1-DCA 

0.4 

Mg/L 

0.002 

mg/kg 

1,1-DCE 

1.2 

ijg/L 

0.006 

mg/kg 

1,1-Dichloropropene 

1.0 

yg/L 

0.005 

mg/kg 

1 ,2,3-Trichlorobenzene 

0.3 

ijg/L 

0.002 

mg/kg 

1 ,2,3-Trichloropropane 

3.2 

Mg/L 

0.02 

mg/kg 

1 ,2,4-T  richlorobenzene 

0.4 

Mg/L 

0.002 

mg/kg 

1 ,2,4-T  rimethylbenzene 

1.3 

Mg/L 

0.007 

mg/kg 

1,2-DCA 

0.6 

Mg/L 

0.003 

mg/kg 

1,2-DCB 

0.3 

Mg/L 

0.002 

mg/kg 

1 ,2-Dibromo-3-chloropropane 

2.6 

Mg/L 

0.01 

mg/kg 

1 ,2-Dichloropropane 

0.4 

Mg/L 

0.002 

mg/kg 

1,2-EDB 

0.6 

Mg/L 

0.003 

mg/kg 

1 ,3,5-Trimethylbenzene 

0.5 

Mg/L 

0.003 

mg/kg 

1,3-DCB 

1.2 

Mg/L 

0.006 

mg/kg 

1 ,3-Dichloropropane 

0.4 

Mg/L 

0.002 

mg/kg 

1,4-DCB 

0.3 

Mg/L 

0.002 

mg/kg 

1-Chlorohexane 

0.5 

Mg/L 

0.003 

mg/kg 

2,2-Dichloropropane 

3.5 

Mg/L 

0.02 

mg/kg 

2-Chlorotoluene 

0.4 

Mg/L 

0.002 

mg/kg 

4-Chlorotoluene 

0.6 

Mg/L 

0.003 

mg/kg 

Benzene 

0.4 

Mg/L 

0.002 

mg/kg 

Bromobenzene 

0.3 

Mg/L 

0.002 

mg/kg 

Bromochloromethane 

0.4 

Mg/L 

0.002 

mg/kg 

Bromodichloromethane 

0.8 

Mg/L 

0.004 

mg/kg 

Bromoform 

1.2 

Mg/L 

0.006 

mg/kg 

Bromomethane 

1.1 

Mg/L 

0.005 

mg/kg 

Carbon  tetrachloride 

2.1 

Mg/L 

0.01 

mg/kg 

Chlorobenzene 

0.4 

Mg/L 

0.002 

mg/kg 

Chloroethane 

1.0 

Mg/L 

0.005 

mg/kg 

Chloroform 

0.3 

Mg/L 

0.002 

mg/kg 

Chloromethane 

1.3 

Mg/L 

0.007 

mg/kg 

Cis-1,2-DCE 

1.2 

Mg/L 

0.006 

mg/kg 

Cis-1 ,3-Dichloropropene 

1.0 

Mg/L 

0.005 

mg/kg 

Dibromochloromethane 

0.5 

Mg/L 

0.003 

mg/kg 

Dibromomethane 

2.4 

Mg/L 

0.01 

mg/kg 

Dichlorodifluoromethane 

1.0 

Mg/L 

0.005 

mg/kg 

Ethylbenzene 

0.6 

Mg/L 

0.003 

mg/kg 

Hexachlorobutadiene 

1.1 

Mg/L 

0.005 

mg/kg 
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Table  4-20.  Continued 


Parameter/Method 


VOCs 

SW5030A/SW8260A 

(W.S) 

(continued) 


Analyte 


Isopropylbenzene 

m-Xylene 

Methylene  chloride 

n-Butylbenzene 

n-Propylbenzene 

Naphthalene 

o-Xylene 

p-lsopropyltoluene 

p-Xyiene 

Sec-Butylbenzene 

Styrene 

TCE 

Tert-Butylbenzene 

Tetrachloroethene 

Toluene 

Trans-1,2-DCE 

Trans-1 ,3-Dichloropropene 

Trichlorofluoromethane 

Vinyl  chloride 


Water 


PQL  Unit 
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Table  4-21.  QC  Acceptance  Criteria  for  Method  SW8260A 


Method 

Analyte 

Accuracy 
Water 
(%  R) 

Precision 

Water 

(RPD) 

Accuracy 
Soil 
(%  R) 

Precision 

Soil 

(RPD) 

SW8260A 

1,1,1 ,2-T etrachloroethane 

72-125 

<20 

62-108 

<30 

1.1.1-TCA 

75-125 

<20 

65-135 

^30 

1 , 1 ,2,2-Tetrachloroethane 

74-125 

<20 

64-135 

<30 

1.1,2-TCA 

75-127 

<20 

65-135 

<30 

1,1 -DCA 

72-125 

<20 

62-135 

<30 

1,1 -DCE 

75-125 

<20 

65-135 

<30 

1 , 1  -Dichloropropene 

75-125 

<20 

65-135 

<30 

1 ,2,3-Trichlorobenzene 

75-137 

<20 

65-147 

<30 

1 ,2,3-Trichloropropane 

75-125 

<20 

65-135 

<30 

1 ,2,4-Trichlorobenzene 

75-135 

<20 

65-145 

<30 

1,2,4-Trimethyl  Benzene 

75-125 

<20 

65-135 

<30 

1,2-DCA 

68-127 

£20 

58-137 

<30 

1,2-DCB 

75-125 

<20 

65-135 

<30 

1 ,2-Dibromo-3-chloropropane 

59-125 

<20 

49-135 

^30 

1 ,2-Dichloropropane 

70-125 

<20 

60-135 

<30 

1,2-EDB 

75-125 

<20 

65-135 

<30 

1 ,3,5-Trimethylbenzene 

72-112 

<20 

62-135 

<30 

1,3-DCB 

75-125 

<20 

65-135 

<30 

1 ,3-Dichloropropane 

75-125 

<20 

65-135 

<30 

1,4-DCB 

75-125 

<20 

65-135 

<30 

1-Chlorohexane 

75-125 

<20 

65-135 

<30 

2,2-Dichloropropane 

75-125 

<20 

65-135 

<30 

2-Chlorotoluene 

73-125 

<20 

63-135 

<30 

4-Chlorotoluene 

74-125 

<20 

64-135 

<30 

Benzene 

75-125 

<20 

65-135 

<30 

Bromobenzene 

75-125 

<20 

65-135 

<30 

Bromochloromethane 

73-125 

<20 

63-135 

^30 

Bromodichloromethane 

75-125 

<20 

65-135 

<30 

Bromoform 

75-125 

<20 

65-135 

<30 

Bromomethane 

72-125 

<20 

62-135 

<30 

Carbon  Tetrachloride 

62-125 

<20 

52-135 

<30 

Chlorobenzene 

75-125 

<20 

65-135 

<30 

Chloroethane 

65-125 

<20 

55-135 

<30 

Chloroform 

74-125 

<20 

64-135 

<30 

Chloromethane 

75-125 

<20 

65-135 

<30 

Cis-1,2-DCE 

75-125 

<20 

65-135 

<30 

Cis-1 ,3-Dichloropropene 

74-125 

<20 

64-135 

<30 

Dibromochloromethane 

73-125 

<20 

63-135 

<30 

Dibromomethane 

69-127 

<20 

59-137 

<30 

Dichlorodifluoromethane 

75-125 

<20 

65-135 

<30 

Dichloropropene 

75-125 

<20 

65-135 

<30 

Ethylbenzene 

75-125 

<20 

65-135 

<30 

Hexachlorobutadiene 

75-125 

<20 

65-135 

<30 

Isopropylbenzene 

75-125 

<20 

65-135 

S30 

m-Xylene 

75-125 

<20 

65-135 

<30 

Methylene  chloride 

75-125 

<20 

65-135 

<30 

n-Butylbenzene 

75-125 

<20 

65-135 

<30 
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Table  4-21.  Continued 


Method 

SW8260A 

(Continued) 


Analyte 

n-Propylbenzene 

Naphthalene 

o-Xylene 

p-lsopropyltoluene 

p-Xylene 

Sec-Butylbenzene 

Styrene 

TCE 

Tetrachloroethene 
Toluene 
Trans-1,2-DCE 
T  rans-1 ,3-Dichloropropene 
T  richlorofluoromethane 
Vinyl  Chloride 

Surrogates: 

Dibromofluoromethane 

Toluene-D8 

4-Bromofluorobenzene 

1,2-DCA-D4 


Accuracy 
Water 
(%  R) 

Precision 

Water 

(RPD) 

75-125 

<20 

75-125 

<20 

75-125 

<20 

75-125 

<20 

75-125 

^20 

75-125 

<20 

75-125 

<20 

71-125 

<20 

71-125 

<20 

74-125 

<20 

75-125 

<20 

66-125 

<20 

67-125 

^20 

46-134 

<20 

75-125 

75-125 

75-125 

62-139 

Accuracy 
Soii 
(%  R) 

Precision 

Soii 

(RPD) 

65-135 

<30 

65-135 

<30 

65-135 

<30 

65-135 

<30 

65-135 

<30 

65-135 

<30 

65-135 

<30 

61-135 

<30 

61-135 

<30 

64-135 

<30 

65-135 

<30 

56-135 

<30 

57-135 

<30 

36-144 

<30 

65-135 

65-135 

65-135 

52-149 
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successful,  the  analysis  is  rerun  and  original  data  is  not  reported. 

c.  Data  qualifiers  are  defined  in  Table  4-26. 

d.  Except  >  0. 10  for  bromoform 
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4. 1.8. 8  Method  S  W82 70B-Semivolatile  Organics 

Semivolatile  organics  (also  known  as  base/neutral  and  acid  extractables)  in  water  and  soil 
samples  are  analyzed  using  method  SW8270B.  This  technique  determines  quantitatively 
the  concentration  of  a  number  of  SVOCs.  Aqueous  samples  are  prepared  using  method 
SW35  lOB,  solid  samples  are  prepared  by  method  SW3550A.  Samples  are  extracted  and 
both  base/neutral  and  acid  extracts  are  then  concentrated  through  evaporation. 
Compounds  of  interest  are  separated  and  quantified  using  a  capillary  column  GC/MS. 

The  PQLs  are  listed  in  Table  4-23. 

The  mass  spectrometer  is  tuned  every  12  hours  to  give  an  acceptable  spectrum  for 
decafluorotriphenylphosphine  (DFTPP).  The  tuning  acceptance  criteria  are  given  in  the 
following  list  as  an  ion  abundance  for  each  specified  mass: 

•  51-30  percent  to  60  percent  of  mass  1 98 

•  68-less  than  2  percent  of  mass  69 

•  70-less  than  2  percent  of  mass  69 

•  127-40  percent  to  60  percent  of  mass  198 

•  197-less  than  1  percent  of  mass  198 

•  1 98-base  peak,  1 00  percent  relative  abundance 

•  199-5  percent  to  9  percent  of  mass  198 

•  275-10  percent  to  30  percent  of  mass  1 98 

•  365-greater  than  1  percent  of  mass  198 

•  441  -present,  but  less  than  mass  443 

•  442-greater  than  40  percent  of  mass  1 98 

•  443-17  percent  to  23  percent  of  mass  442 

The  IS  method  is  used  for  quantitation  of  analytes  of  interest.  For  quantitation,  RFs  are 
calculated  from  the  base  ion  peak  of  a  specific  IS  that  is  added  to  each  calibration 
standard,  blank,  QC  sample,  and  sample.  The  calibration,  QC,  corrective  action,  and  data 
flagging  requirements  are  given  in  Tables  4-24  and  4-25. 
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Table  4-23.  PQLs  for  Method  SW8270B 


Parameter/Method 


Analyte 
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Table  4-23.  Continued 


Water 


Parameter/Method 


Semivolatile  organics 
Base/Neutral 
SW3510B/SW8270B  (W) 
SW3550A/SW8270B  (S) 
(continued) 


Analyte 


n-Nitrosodiphenylamine 

n-Nitrosodi-n-propylamine 

Naphthalene 

Nitrobenzene 

Phenanthrene 

Pyrene 


Semivolatile  organics  2,4,5-Trichlorophenol 

Acid  Extractables  2,4,6-Trichlorophenol 

SW35 1 0B/SW8270B  (W)  2,4-Dichlorophenol 
SW3550A/SW8270B  (S)  2,4-Dimethylphenol 
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Table  4-24.  QC  Acceptance  Criteria  for  Method  SW8270B 


Method 

Analyte 

Accuracy 
Water 
(%  R) 

Precisio 

n 

Water 

(RPD) 

Accuracy 
Soil 
(%  R) 

Precision 

Soil 

(RPD) 

SW8270B 

1 ,2,4-T  richlorobenzene 

44-142 

20 

34-152 

30 

1,2-DCB 

42-155 

20 

32-135 

30 

1,3-DCB 

36-125 

20 

26-135 

30 

1,4-DCB 

30-125 

20 

25-135 

30 

2,4-DNT 

39-139 

20 

29-149 

30 

2,6-DNT 

51-125 

20 

41-135 

30 

2-ChloronaphthaIene 

60-125 

20 

50-135 

30 

2-Methylnaphthalene 

41-125 

20 

31-135 

30 

2-Nitroaniline 

50-125 

20 

40-135 

30 

3,3'-Dichloroben2idine 

29-175 

20 

25-175 

30 

3-Nitroaniline 

51-125 

20 

41-135 

30 

4-Bromophenyl  phenyl  ether 

53-127 

20 

43-137 

30 

4-Chloroaniline 

45-136 

20 

35-146 

30 

4-Chlorophenyl  phenyl  ether 

51-132 

20 

41-142 

30 

4-Nitroaniiine 

40-143 

20 

30-153 

30 

Acenaphthylene 

47-125 

20 

37-135 

30 

Acenaphthene 

49-125 

20 

39-135 

30 

Anthracene 

45-165 

20 

35-175 

30 

Benz  (a)  anthracene 

51-133 

20 

41-143 

30 

Benzo  (a)  pyrene 

41-125 

20 

31-135 

30 

Benzo  (b)  fluoranthene 

37-125 

20 

27-1  35 

30 

Benzo  (g,h,i)  perylene 

34-149 

20 

25-159 

30 

Benzyl  alcohol 

35-125 

20 

25-135 

30 

Bis  (2-chioroethoxy)  methane 

49-125 

20 

39-135 

30 

Bis  (2-chloroethyl)  ether 

44-125 

20 

34-135 

30 

Bis  (2-chloroisopropyl)  ether 

36-166 

20 

26-175 

30 

Bis  (2-ethylhexyl)  phthalate 

33-129 

20 

25-139 

30 

Butyl  Benzyl  Phthalate 

26-125 

20 

25-135 

30 

Chrysene 

55-133 

20 

45-143 

30 

Di-n-Butyl  Phthalate 

34-126 

20 

25-136 

30 

Di-n-Octyl  Phthalate 

38-127 

20 

28-137 

30 

Dibenz  (a,h)  Anthracene 

50-125 

20 

40-135 

30 

Dibenzofuran 

52-125 

20 

42-135 

30 

Diethyl  Phthalate 

37-125 

20 

27-135 

30 

Dimethyl  Phthalate 

25-175 

20 

25-175 

30 

Fluoranthene 

47-125 

20 

37-135 

30 

Fluorene 

48-139 

20 

38-149 

30 

H  exach  lorobenzene 

46-133 

20 

36-143 

30 

H  exach  lorobutadiene 

25-125 

20 

25-135 

30 

Hexachlorocyclopentadiene 

41-125 

20 

31-135 

30 

Hexachloroethane 

25-153 

20 

25-163 

30 

Indeno  (1,2,3-c,d)  Pyrene 

27-160 

20 

25-170 

30 

Isophorone 

26-175 

20 

25-175 

30 

n-Nitrosodi-n-propylamine 

37-125 

20 

27-135 

30 

n-Nitrosodiphenylamine 

27-125 

20 

25-135 

30 

Naphthalene 

50-125 

20 

40-135 

30 

Nitrobenzene 

46-133 

20 

36-143 

30 
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Table  4-24.  Continued 


Method 

Analyte 

Accuracy 
Water 
{%  R) 

Precision 

Water 

(RPD) 

Accuracy 
Soil 
(%  R) 

Precision 

Soil 

(RPD) 

SW8270B 

Phenanthrene 

54-125 

20 

44-135 

30 

(Continued) 

Pyrene 

47-136 

20 

37-146 

30 

2,4, 5-T  richlorophenol 

25-175 

20 

25-175 

30 

2,4,6-Trichlorophenol 

39-128 

20 

29-138 

30 

2,4-Dichlorophenol 

46-125 

20 

36-135 

30 

2,4-Dimethylphenol 

45-139 

20 

35-149 

30 

2,4-Dinitrophenol 

30-151 

20 

25-161 

30 

2-Chlorophenol 

41-125 

20 

31-135 

30 

2-Methylphenol 

25-125 

20 

25-135 

30 

2-Nitrophenol 

44-125 

20 

34-135 

30 

4.6-Dinitro-2-Methyl 

26-134 

20 

25-144 

30 

4-Chloro-3-Methyl  Phenol 

44-125 

20 

34-135 

30 

4-Methylphenol 

33-125 

20 

25-135 

30 

4-Nitrophenol 

25-131 

20 

25-141 

30 

Benzoic  Acid 

25-162 

20 

25-172 

30 

Pentachlorophenol 

28-136 

20 

38-146 

30 

Phenol 

25-125 

20 

25-135 

30 

Surrogates: 

2,4,6-T  ribromophenol 

25-134 

25-144 

2-Fluorobiphenyl 

43-125 

34-135 

2-FIuorophenol 

25-125 

25-135 

Nitrobenzene-D5 

32-125 

25-135 

Phenol-D5 

25-125 

25-135 

Terphenyl-D14 

42-126 

32-136 
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4.1.9  Data  Review.  Validation,  and  Reporting 

All  analytical  data  generated  by  the  laboratory  will  be  extensively  reviewed  prior  to 
report  generation  to  assure  the  validity  of  the  reported  data.  The  data  validation  process 
consists  of  data  generation,  reduction,  and  three  separate  reviews.  The  first  review  is 
performed  by  the  person  generating  the  data.  This  review  ensures  that  the  work  is  done 
correctly  the  first  time.  The  second  review  is  an  independent  technical  review  of  the 
work  to  ensure  the  data  is  error-free  and  to  provide  a  mechanism  to  correct  errors  that  are 
missed  during  the  first  review.  The  third  review  serves  to  ensure  that  the  completed 
project  meets  the  client’s  specifications.  In  each  stage,  the  review  process  is  documented. 

The  analyst  who  generates  the  analytical  data  has  the  prime  responsibility  for  the 
correctness  and  completion  of  the  data.  All  data  are  generated  and  reduced  following 
protocols  specified  in  laboratory  SOPs.  Each  analyst  reviews  the  quality  of  his  or  her 
work  based  on  an  established  set  of  guidelines.  The  analyst  reviews  the  data  package  to 
ensure  that: 

•  Sample  preparation  information  is  correct  and  complete 

•  Analysis  information  is  correct  and  complete 

•  The  appropriate  SOPs  have  been  followed 

•  Analytical  results  are  correct  and  complete 

•  QC  samples  are  within  established  control  limits 

•  Blanks  are  within  appropriate  QC  limits 

•  Analytical  and/or  preparation  holding  times  are  met 

•  Special  sample  preparation  and  analytical  requirements  have  been  met 

•  All  required  documentation  is  complete. 


The  data  reduction  and  validation  steps  are  documented,  signed,  and  dated  by  the  analyst. 
The  analyst  then  passes  the  data  package  to  an  independent  reviewer,  who  performs  the 
second  review. 

The  second  review  is  performed  by  a  supervisor  or  data  reviewer,  whose  function  is  to 
provide  an  independent  review  of  the  data  package.  This  review  is  also  conducted 
according  to  an  established  set  of  guidelines  and  is  structured  to  ensure  that: 

•  Calibration  data  is  appropriate  to  the  method  and  is  completely  documented 

•  QC  samples  are  within  established  guidelines 

•  Qualitative  identification  of  sample  components  is  correct 

•  Quantitative  results  are  correct 

•  Documentation  is  complete  and  correct 

•  The  data  package  is  complete  and  ready  for  data  archive 
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Data  qualifiers  will  be  added  by  the  laboratory  supervisor  of  the  respective  analytical 
section,  after  the  first  and  second  level  of  laboratory  data  reviews  have  been  performed. 
Analytical  batch  comments  will  be  added  to  the  first  page  of  the  definitive  data  report 
packages  to  explain  any  nonconformance  or  other  issues.  When  data  are  qualified,  the 
laboratory  supervisor  will  apply  a  final  qualifier  to  any  data  that  have  been  affected  by 
multiple  qualifiers.  This  final  qualifier  will  reflect  the  most  severe  qualifier  that  was 
applied  to  the  data,  i.e.,  all  data  will  have  only  one  data  qualifying  flag  associate  with  it. 
The  allowable  final  data  qualifiers  for  definitive  data  and  the  hierarchy  of  data  qualifiers, 
listed  in  order  of  the  most  severe  through  the  least  severe,  are  R,  M,  F,  J,  B,  and  U.  The 
definitions  of  the  data  qualifiers  are  shown  in  Table  4-26.  Table  4-27  lists  the  general 
flagging  conventions.  Table  4-28  lists  the  flagging  conventions  specific  to  organic 
methods.  Table  4-29  lists  the  flagging  conventions  specific  to  inorganic  methods. 

The  one  exception  to  these  data  flagging  criteria  rules  applies  to  the  tentatively  identified 
compounds  (TICs)  that  are  identified  only  in  the  GC/MS  methods.  These  TICs  numerical 
results  will  always  be  qualified  with  one  and  only  one  flag  for  any  reason,  and  that  is  the 
“T”  flag. 


Table  4-26.  Data  Qualifiers 


Qualifier 

Description 

J 

The  analyte  was  positively  identified,  the  quantitation  is  an  estimation. 

U 

The  analyte  was  analyzed  for,  but  not  detected.  The  associated  numerical 
value  is  at  or  below  the  MDL. 

F 

The  analyte  was  positively  identified  but  the  associated  numerical  value  is 
below  the  PQL. 

R 

The  data  are  unusable  due  to  deficiencies  in  the  ability  to  analyze  the 
sample  and  meet  QC  criteria. 

B 

The  analyte  was  found  in  an  associated  blank,  as  well  as  in  the  sample. 

M 

A  matrix  effect  was  present. 

S 

To  be  applied  to  all  field  screening  data. 

T 

Tentatively  identified  compound  (using  GC/MS) 
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Table  4-27.  General  Flagging  Conventions 


QC  Requirement 

Criteria 

Flag 

Flag  Applied  To 

Holding  Time 

Time  exceeded  for 
extraction 
or  analysis 

R 

All  analytes  in  the 
sample 

LCS 

%  R  >  UCL 

%R  <  LCL 

J  for  the  positive 
results 

J  for  the  positive 
results, 

R  for  the  nondetects 

The  specific  analyte(s) 
in  ail  samples  in  the 
associated  analytical 
batch 

Method  Blank 

Analyte{s)  detected  > 
PQL 

B 

1 

The  specific  analyte(s) 
in  all  samples  in  the 
associated  analytical 
batch 

Equipment  Blank 

Analyte(s)  detected  > 
PQL 

B 

The  specific  analyte(s) 
in  all  samples  with  the 
sampling  date 

Field  duplicates 

Field  duplicates  > 

PQLs 

AND 

RPD  outside  CL 

J  for  the  positive 
results 

R  for  the  nondetects 

The  specific  analyte(s) 
in  all  samples  collected 
on  the  same  sampling 
date 

MS/MSD 

MS  or  MSD  %  R  >  UCL 
OR 

MS  or  MSD  %  R  <  LCL 
OR 

MS/MSD  RPD  >  CL 

M  for  all  results 

The  specific  analyte(s) 
in  all  samples  collected 
from  the  same  site  as 
the  parent  sample 

Sample  Preservation/ 
Collection 

Preservation/collection 
requirements  not  met 

R  for  all  results 

All  analytes  in  the 
sample 

Sample  Storage 

<  2°C  or  >  6®C 

J  for  the  positive 
results 

R  for  the  nondetects 

All  analytes  in  the 
sample 

Quantitation 

Analyte(s)  detected  > 
MDL  but  <  PQL 

F 

All  affected  results 
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Table  4-28.  Flagging  Conventions  Specific  to  Organic  Methods 


QC  Requirement 

Criteria 

Flag 

Flag  Applied  To 

Ambient  Blank 
(VOC  samples  only) 

Analyte(s)  detected  > 

PQL 

B 

The  specific  analyte(s)  in 
all  samples  with  the 
same  matrix  and 
sampling  date 

Trip  Blank 
(VOC  samples  only) 

Analyte(s)  detected  > 

PQL 

B 

The  specific  analyte(s)  in 
ail  samples  shipped  in 
the  same  cooler. 

Initial  Five  Point 
Calibration 
(GC  methods) 

RSD  >  CL 

R  for  all  results 

The  specific  analyte(s)  in 
the  sample  associated 
with  the  calibration 

Initial  Five  Point 
Calibration 
(GC/MS  methods) 

spec  criteria  not  met 

R  for  all  results 

All  analytes  in  all 
samples  associated  with 
the  calibration 

Second  Source 
Calibration  Verification 
(GC  and  GC/MS 
methods) 

RF  outside  ±  CL 

R  for  all  results 

The  specific  analyte(s)  in 
the  sample  associated 
with  the  calibration 

Initial  Daily  Calibration 

Verification 

(GC  methods) 

RF  outside  ±  CL 

R  for  all  results 

The  specific  analyte(s)  in 
the  sample  associated 
with  the  calibration 

Initial  Daily  Calibration 
Verification 
(GC/MS  methods) 

SPCC  and  CCC  criteria 
not  met 

R  for  all  results 

The  specific  analyte(s)  in 
the  sample  associated 
with  the  calibration 

RF  outside  +  CL 

R  for  specific  results 

All  analytes  in  all 
samples  associated  with 
the  calibration 

Continuing  Calibration 
(GC  methods) 

RF  outside  ±  CL 

R  for  all  results 

The  specific  analyte(s)  in 
the  sample  associated 
with  the  calibration 

Retention  time 

Retention  time  of  analyte 
outside  of  established 
retention  time  window 

R 

The  specific  analyte(s)  in 
the  samples 

Surrogates 

any  surrogate  %  R 
>UCL 

OR 

any  surrogate  %  R  < 

LCL 

OR 

any  surrogate  recovery 
<  10% 

J  for  the  positive 
results 

J  for  the  positive 
results 

R  for  the  nondetects 

R  for  all  results 

All  analytes  in  the 
sample 

Mass  Spectrometer 
Tune 

Ion  abundance  criteria 
not  met 

R  for  all  results 

All  analytes  in  all 
samples  associated  with 
the  tune 

Tentatively  Identified 
Compounds  (TICs) 

T 

All  TICs 
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Table  4-29.  Flagging  Conventions  Specific  to  inorganic  Methods 


QC  Requirement 

Criteria 

Flag 

Flag  Applied  To 

Initial  multipoint 
calibration 

Correlation  coefficient 
<  0.995 

R 

All  results  for  specific 
analyte(s)  for  all 
samples  associated 
with  the  calibration 

Highest  calibration 
standard 

result  not  within  95- 
105%  of  expected 
value 

R 

All  results  for  specific 
analyte(s)  for  all 
samples  associated 
with  the  calibration 

Calibration  blank 

not  within  ±3  standard 
deviations  of  mean 
blank  value 

B 

All  results  for  specific 
analyte(s)  in  all 
samples  associated 
with  the  blank 

Continuing  calibration 
verification 
(Instrument  Check 
Standard) 

result  not  within  90- 
110%  of  expected 
value 

R 

All  results  for  the 
specific  analyte(s)  in  all 
samples  since  the  last 
acceptable  calibration 

Interference  check 
solution  (ICS) 

result  not  within  80- 
120%  of  expected 
value 

R 

All  results  for  specific 
analyte(s)  in  all 
samples  associated 
with  the  ICS 

Dilution  test 

dilution  not  within  90- 
110%  of  the  original 
determination 

J 

Apply  to  all  sample 
results  if  the 
new  matrix  check  was 
not  run  or 

RPD  >10% 

New  matrix  check 

result  >  10%  of  original 
result 

J 

All  samples  in  digestion 
batch  if  analytical  spike 
not  performed 

Recovery  test 

%  R  not  within  85- 
1 1 5%  of  expected 
value 

J 

All  samples  in  digestion 
batch  if  method  of 
standard  addition  is  not 
performed 

Post  digestion  spike 
addition 

®/o  R  of  expected  value 
not  within  75-125% 

J 

All  sample  results  (for 
same  matrix)  for 
specific  analyte(s)  for 
all  samples  associated 
with  the  post  digestion 
spike  addition 

Second  source 
calibration  verification 

RPD  outside  ±  CL 

R 

All  samples 

Method  of  standard 
addition 

Method  of  standard 
addition  not  done  OR 
Method  of  standard 
addition  spike  levels 
inappropriate 

OR  correlation 
coefficient  <  0.995 

J  to  all  positive  results 

Sample 

12/23/96 


Page  108 


s:\AFCEEUCCI\F4 1 624-94-D-8070\ 
DO9/9608\CplqppvI 


Quality  Program  Plan  Addendum 
Cape  Lisburne  LRRS,  Alaska 


The  second  data  review  is  also  documented  and  the  signature  of  the  reviewer  and  the  date 
of  review  recorded.  The  reviewed  data  is  then  approved  for  release  and  a  final  report  is 
prepared. 

Before  the  report  is  released  to  the  client,  the  project  is  reviewed  for  completeness  and  to 
ensure  that  the  data  meet  the  overall  objectives  of  the  project.  This  review  is  labeled  the 
third  review.  Each  step  of  this  review  process  involves  evaluation  of  data  quality  based 
on  both  the  results  of  the  QC  data  and  the  professional  judgment  of  those  conducting  the 
review,  this  application  of  technical  knowledge  and  experience  to  the  evaluation  of  the 
data  is  essential  in  ensuring  that  data  of  high  quality  is  generated  consistently. 

Upon  receipt  of  final  laboratory  reports,  the  data  will  be  reviewed  inhouse  or  by  a  third 
party  to  ensure  all  contract  analytical  requirement  are  met.  Specifically, 

•  All  preparation  and  analytical  holding  times  were  met 

•  All  method  blank  samples  were  firee  of  contamination 

•  All  surrogate  recoveries  are  within  specified  limits 

•  All  MS/MSD  analyses  are  within  the  specified  ranges 

•  All  QC  sample  RPDs  are  within  specified  limits 

Summaries  of  this  information  v^dll  be  presented  in  the  final  project  report. 

4.1.10  Corrective  Actions 

Items  and  processes  that  do  not  meet  established  project  requirements  will  be  identified, 
controlled,  and  corrected  as  specified  according  to  written  procedures.  Correction  will  be 
focused  on  determining  the  cause  of  the  deficiency  and  instituting  actions  which,  not  only 
correct  the  deficiency,  but  also  prevent  the  recurrence  of  a  similar  condition. 

4.1.10.1  Response  to  Corrective  Actions 

Non-conforming  equipment,  items,  activities,  conditions,  and  unusual  incidents  that 
could  affect  compliance  with  project  requirements  will  be  identified,  controlled,  and 
reported  in  a  timely  manner.  A  non-conformance  is  defined  as  a  malfunction,  failure, 
deficiency,  or  deviation  which  renders  the  quality  of  an  item  unacceptable  or 
indeterminate.  The  originator  of  a  Non-Conformance  Report  (NCR)  will  describe  the 
finding  on  the  form  provided  for  this  purpose  and  notify  the  project  manager  and  site 
CQC  officer.  Each  non-conformance  will  be  reviewed  and  a  disposition  given  for  the 
item,  activity,  or  condition.  The  disposition  of  a  non-conformance  will  be  documented 
and  approved  by  the  organization  responsible  for  the  issuance  of  the  non-conformance. 
Project  manager  and  site  CQC  officer  concurrence  will  be  evidenced  by  signing  the  NCR. 

4.1.10.2  Re-establishment  of  Control 

The  modification,  repair,  re-work,  or  replacement  of  non-conforming  equipment,  items, 
or  activities  will  require  the  re-verification  of  acceptability.  In  certain  instances,  as 
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determined  by  the  program  manager,  project  manager  or  QA  manager,  these  steps  may 
require  that  corrective  action  be  completed  and  verified  before  site  work  continues. 

The  equipment,  item,  or  activity  that  has  a  deficiency  may  be  temporarily  stopped  while 
the  non-conformance  is  being  investigated.  If,  in  the  opinion  of  the  project  manager  and 
the  QA  Manager,  the  non-conformance  does  not  significantly  affect  the  technical  quality 
or  use  of  the  work,  the  work  may  continue,  pending  resolution  of  the  non-conformance. 
The  basis  for  such  decisions  will  be  documented  on  the  NCR  and  submitted  to  the  QA 
manager  for  review  and  approval.  The  documentation  will  include  a  statement  that  the 
decision  was  made  before  continuing  with  the  work.  The  records  of  non-conformance 
and  their  dispositions  will  be  kept  in  the  project  central  files.  In  addition,  the  project 
manager  will  notify  the  Air  Force  of  any  significant  non-conformance  that  could  impact 
the  schedule  or  work  results.  The  documentation  will  indicate  the  corrective  action  taken 
or  planned. 

4.1.11  Quality  Assurance  Reports 

Fundamental  to  the  success  of  this  QA/QC  Program  is  the  active  participation  of 
management  in  the  project.  Management  will  be  apprised  of  project  activities  and  will 
actively  participate  in  the  development,  review,  and  operation  of  the  project. 

Management  will  be  informed  of  QA  activities  through  the  receipt,  review,  and/or 
approval  of  daily  QA  reports.  The  site  QC  officer  will  generate  these  reports  and  the 
project  manager  will  sign  them.  These  reports  will  become  part  of  the  project  central 
files. 

Weekly  reports  will  be  prepared  summarizing  the  daily  reports  of  each  week.  These 
reports  will  include  copies  of  the  daily  reports.  Daily  and  weekly  reports  will  be 
generated  by  onsite  personnel  and  transmitted  via  FAX  or  electronic  mail  to  the  Air 
Force. 

4.2  Field  Sampling  Plan 

This  section  provides  site  specific  procedures  that  supplement  the  sampling  procedures 
described  in  the  Program  SAP.  Table  4-30  provides  a  summary  of  samples  to  be 
collected  and  their  respective  analytes. 

4.2.1  Final  Characterization  Sampling 

After  stockpiling  contaminated  soil  is  complete,  and  before  placing  of  covers,  the 
stockpiles  will  be  sampled  in  accordance  with  parameters  shown  in  Table  4-30. 

The  samples  will  be  collected  following  the  procedures  described  below: 

1 .  For  the  specified  analyses,  the  following  number  of  samples  will  be  collected: 

•  VOCs:  1  per  100  cy  (minimum  of  3) 

•  SVOCs  and  PCBs:  1  per  100  cy  (composite,  minimum  of  3) 

•  GRO,  DRO,  and:  1  per  500  cy  (composite,  minimum  of  3) 
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•  Geoteclinical  Parameters:  1  per  200  cy  (minimum  of  3,  maximum  of  10,  collected 
after  soil  is  placed  in  the  cell) 

2.  The  samples  will  be  collected  using  disposable  instruments.  A  new  set  of  instruments 
will  be  used  for  each  collection. 

3.  Soil  'samples  will  be  placed  in  8-ounce  glass  jars  with  a  Teflon-lined  cap  provided  by 
the  laboratory. 

4.  Wipe  samples  will  be  collected  by  wiping  a  laboratory-prepared,  hexane-soaked 
gauze  wipe  on  a  measured  area  of  debris.  After  analysis  by  8080,  results  will  be 
given  in  units  of  weight  per  wiped  area  (e.g.  mg/sq.  inch). 

5.  Each  sample  will  be  given  a  unique  sample  number  written  on  the  label  in  indelible 
ink. 

6.  Each  sample  will  be  logged  by  the  sampling  team  indicating  the  date,  time,  and 
location  of  the  point  of  collection. 

7.  The  samples  will  be  placed  in  a  cooler  with  “Blue  Ice”  packs.  At  the  end  of  the 
collection,  the  samples  will  be  transported  to  the  composite  building  and  will  be 
placed  in  a  refi-igerator  pending  final  packing  for  shipment  to  the  laboratory. 

8.  When  all  of  the  samples  have  been  collected  from  the  stockpiles,  the  samples  will  be 
placed  in  zip  lock  bags,  wrapped  in  bubble  wrap  and  placed  in  coolers  with  frozen 
chemical  ice  packs  to  maintain  a  temperature  of  4  degrees  C. 

9.  The  Chain  of  Custody  for  each  cooler  will  be  placed  in  a  zip  lock  bag  and  fastened  to 
the  inside  top  of  the  cooler  with  duct  tape.  The  cooler  will  then  be  closed  and  sealed 
with  duct  tape. 

10.  The  coolers  will  be  flown  via  Cape  Smythe  Air  to  Kotzebue  and  then  via  Alaska 
Airlines  to  Anchorage.  In  Anchorage,  the  coolers  will  be  picked  up  by  a  laboratory 
representative  and  hand  carried  to  the  designated  laboratory. 

4.2.2  Soil  Sampling  for  Confirmation  of  Cleanup  Levels  in  Excavations 

All  of  the  excavation  sites  (LFOl,  SS03,  SS08  and  SS09)  will  be  sampled  prior  to  backfill 
placement  to  confirm  field  screening  results  and  to  ensure  cleanup  levels  have  been  met. 

A  minimum  of  three  samples  will  be  collected  from  each  excavation  at  SS03,  SS08,  and 
SS09  locations.  Sample  locations  will  be  distributed  across  the  entire  excavation  in  order 
to  obtain  representative  samples.  One  sample  per  100  square  feet  will  be  collected  at  site 
LFOl .  All  samples  will  be  collected  as  described  in  Section  4.2.1 . 

4.2.3  Sampling  of  Bulked  Drum  Contents 

To  establish  shipping  and  disposal  requirements;  a  discrete  sample  will  be  drawn  from 
each  drum  that  contains  product  transferred  from  excavated  drums.  Each  sample  will  be 
analyzed  as  shown  in  Table  4-30. 

All  of  the  material  to  be  sampled  is  expected  to  be  liquid.  The  following  procedure  will 
be  followed  for  the  collection  of  these  samples: 
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1 .  Each  sample  will  be  collected  using  a  glass  drum  thief.  The  bung  will  be  removed 
from  the  drum  and  placed  on  an  absorbent  pad  placed  on  top  of  the  drum.  Also 
located  on  the  absorbent  pad  will  be  the  sample  containers  with  the  lids  removed  and 
ready  to  accept  the  sample  material.  The  drum  thief  will  be  inserted  all  the  way  to  the 
bottom  of  the  drum.  After  a  slight  hesitation  to  allow  the  product  to  level  in  the  drum 
thief,  the  thumb  of  the  sampler  will  be  placed  over  the  exposed  end  of  the  drum  thief 
and  the  drum  thief  will  be  quickly  extracted  from  the  drum.  The  other  hand  of  the 
sampler  will  hold  an  absorbent  pad  tightly  placed  around  the  outside  surface  of  the 
drum  thief  As  the  thief  is  extracted  from  the  drum,  the  excess  material  clinging  to 
the  outside  of  the  thief  will  be  wiped  clean  with  this  absorbent  pad  thus  reducing  the 
potential  for  spilling  some  of  the  contents.  When  the  thief  is  extracted,  the  bottom 
end  of  the  drum  thief 

will  be  placed  in  the  sample  container  and  the  thumb  plugging  the  top  of  the  drum 
thief  will  be  slowly  removed  to  allow  controlled  placement  of  the  sample  in  the 
sample  container  and  prevent  overfilling  or  material  splashing.  This  procedure  will 
be  repeated  until  the  sample  container  is  full. 

2.  The  drum  thief  will  be  re-inserted  in  the  drum  with  the  lower  hand  still  holding  the 
absorbent  pad  around  the  drum  thief  at  the  drum  bung.  When  the  thief  is 
approximately  two  thirds  of  the  way  in  the  drum,  the  drum  thief  will  be  sharply 
forced  directly  away  from  the  sampler  to  snap  the  drum  thief  into  two  pieces.  The 
piece  of  the  drum  thief  remaining  in  the  sampler’s  hand  will  be  placed  in  the  drum. 
The  bimg  will  be  replaced  and  tightened.  The  top  of  the  drum  will  be  wiped  clean 
with  the  absorbent  pads  and  the  pads  will  be  placed  in  10  mil  plastic  bags.  The 
absorbent  pads  may  be  placed  in  bags  of  absorbent  pads  used  previously  for  cleaning 
drums  of  compatible  material. 

3.  The  samples  will  be  placed  in  containers  provided  by  the  laboratory  for  this  exclusive 
purpose. 

4.  Each  sample  will  be  given  a  unique  sample  number  written  on  the  label  in  indelible 
ink. 

5.  Each  sample  will  be  logged  by  the  sampling  team  indicating  the  date,  time,  and 
location  of  the  point  of  collection.  Sample  nomenclature  will  be  in  accordance  with 
section  3  of  this  document. 

6.  The  samples  will  be  placed  in  a  cooler  with  frozen  chemical  ice  packs.  At  the  end  of 
the  collection,  the  samples  will  be  transported  to  the  composite  building  and  placed  in 
a  refrigerator  pending  final  packing  for  shipment  to  the  laboratory. 

7.  When  all  of  the  samples  have  been  collected  from  the  stockpiles,  the  samples  will  be 
placed  in  zip  lock  bags,  wrapped  in  bubble  wrap  and  placed  in  coolers  with  frozen 
chemical  ice  packs  to  maintain  a  temperature  of  4  degrees  C. 

8.  The  Chain  of  Custody  (COC)  for  each  cooler  will  be  placed  in  a  zip  lock  bag  and 
fastened  to  the  inside  top  of  the  cooler  with  duct  tape.  The  cooler  will  then  be  closed 
and  sealed  with  duct  tape. 
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9.  The  coolers  will  be  flown  via  Cape  Smythe  Air  to  Kotzebue  and  then  via  Alaska 
Airlines  to  Anchorage.  In  Anchorage  the  coolers  will  be  picked  up  by  a  laboratory 
courier  and  hand  carried  to  the  laboratory. 

4.2.4  Sample  Labels 

Sample  containers  (including  those  for  quality  assurance  and  quality  control  samples) 
will  be  labeled  at  the  time  of  sampling  and  before  the  sample  is  placed  in  the  container. 
Sample  numbers  will  be  recorded  in  the  field  logbook  at  the  time  of  sampling. 

A  14  character  sample  identification  system  will  be  used.  The  first  two  digits  represent 
the  year.  The  following  three  letters  represent  the  specific  site  designation  for  the  job. 
The  next  three  digits  represent  the  individual  sample  number.  The  final  two  letters 
represent  the  matrix  type  for  the  sample.  An  example  of  a  sample  identification  number 
is  provided  below,  along  with  explanations  of  letter  designations. 


YEAR 

JOB  LOCATION  SAMPLE  NUMBER 

MATRIX 

96 

CPL  LFOl 

001 

ES 

where: 

LFOl  = 

Landfill  and  Waste  Accumulation  Area 

SS03  = 

White  Alice  Site 

SS08  = 

Building 

Upper  Camp  Transformer  Building 

SS09  = 

Lower  Camp 
Transformer 

ES 

Excavation  Soil 

DC  = 

Drum  Contents 

SS 

Stockpiled  Soil 

FW  = 

Filtered  Water 

4.2.5  Samole  Packina 

Samples  will  be  shipped  or  hand  delivered  to  the  appropriate  analytical  laboratory  with 
sufficient  time  allowed  for  the  laboratory  to  extract  the  sample  within  the  holding  time 
requirements  of  the  test  methods.  Samples  will  be  packaged  and  shipped  according  to  the 
following  procedures: 

•  One  trip  blank  for  each  matrix  will  accompany  each  cooler  containing  samples  to  be 
analyzed  for  VOCs  and  GRO.  VOC  samples  will  be  packaged  in  a  separate  cooler 

•  One  temperature  blank  will  accompany  each  cooler 

•  Sample  containers  will  be  preserved  and  transported  on  ice  in  a  sealed,  waterproof, 
metal  (or  equivalent  strength  plastic)  cooler 

•  Inert  absorbent  material  will  be  placed  in  the  bottom  of  the  cooler  to  a  depth  of  two  to 
four  inches 

•  Sample  containers  will  be  labeled  with  the  sample  number,  test  method  requested, 
and  name  of  the  receiving  laboratory.  Field  personnel  will  verify  that  all  sample 
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container  caps  are  tight.  Additional  inert  absorbent  packing  material  will  be  placed 
around  and  on  top  of  the  containers  to  prevent  breakage.  Glass  containers  will  be 
wrapped  in  shock-absorbent  packaging  material  and  sealed  in  a  plastic  bag.  The 
containers  will  be  placed  upright  in  the  cooler 

•  Sealed  bags  of  “Blue  Ice”  will  be  placed  around,  among,  and  on  top  of  the  sample 
containers.  Sample  temperature  will  be  maintained  at  approximately  4  degrees  C 

•  The  cooler  drain  will  be  taped  shut 

•  The  cooler  lid  will  be  secured  with  tape.  The  cooler  will  be  wrapped  with  strapping 
tape  at  a  minimum  of  two  locations,  without  obscuring  any  labels 

•  All  sample  shipments  will  be  accompanied  by  a  chain  of  custody  form.  The 
completed  chain-of-custody  form  will  be  enclosed  and  sealed  in  a  plastic  bag  and 
taped  to  the  inside  lid  of  the  cooler 

•  The  completed  shipping  label  will  be  affixed  to  the  top  of  the  cooler 

•  Labels  indicating  which  side  should  be  up  will  be  displayed  on  four  sides  and 
“Fragile”  labels  will  be  displayed  on  at  least  two  sides 

•  Numbered,  signed,  and  dated  custody  seals  will  be  adhered  to  the  front  right  and  back 
left  of  the  cooler.  Custody  seals  should  not  be  covered  with  tape 

•  Coolers  will  not  exceed  the  weight  limits  set  by  the  shipper 

Note  that  individual  custody  tapes  will  not  be  placed  over  each  sample  container. 

4.2,6  Field  Logbook 

The  key  aspect  of  documenting  sample  custody  is  thorough  record  keeping.  A  daily  field 
logbook  will  be  maintained  to  document  all  field  activities,  including  the  collection  of 
every  sample.  The  daily  field  logbook  will  be  bound  with  consecutively  numbered  pages 
and  all  field  notes  will  be  entered  in  indelible  ink.  If  any  changes  are  made  to  the  field 
record,  the  original  notation  will  be  crossed  out  with  a  single  line  and  initialed  and  dated 
by  the  person  making  the  correction.  At  a  minimum,  daily  field  logbooks  will  contain  the 
following  information: 

•  Date  and  time  of  work  commencement 

•  Name  and  location  of  site 

•  Description  of  work  area 

•  Purpose  of  proposed  work  effort 

•  Date  and  times  of  sample  collection  or  event 

•  Name  of  the  leader  of  the  field  team,  names  of  all  field  personnel,  and  the  names, 
addresses  and  telephone  numbers  of  all  pertinent  project  contacts 

•  Field  observations  (weather  conditions,  field  instrument  readings) 

•  Summary  of  equipment  preparation  procedures 
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•  Number  and  type  of  samples  taken  and  sample  identification  numbers 

•  Sample  locations 

•  Description  of  sample  container,  preservatives,  special  handling  procedures, 
analytical  tests,  etc. 

•  Explanations  of  any  deviations  from  the  work  plan,  with  rationale  for  the  deviation 

•  Problems  encountered  and  their  resolution 

•  Date,  time  and  specifics  of  any  instruction  received  from  the  Air  Force 

•  Date,  time  and  specifics  of  any  unusual  or  unanticipated  events  or  conditions 

The  site  CQC  officer  will  review  the  logbooks  of  field  personnel  within  48  hours  of  field 
activities.  Logbooks  will  be  reviewed  for  accuracy,  completeness,  and  legibility. 

4.2.7  Chain  of  Custody 

At  the  end  of  each  day  on  which  samples  are  obtained,  and  prior  to  the  transfer  of  the 
samples  to  the  laboratory,  chain  of  custody  documentation  will  be  completed  for  each 
sample.  The  chain  of  custody  form  will  be  used  to  document  sample  custody. 
Information  on  the  container  labels  will  be  verified  to  ensure  that  the  information 
provided  on  the  chain  of  custody  form  is  consistent  with  information  on  the  container 
label,  the  Sampling  Information  Form,  and  in  the  field  logbook. 

4.2.8  Soil  Sampling  Analysis 

Field  screening  samples  will  be  analyzed  in  the  laboratory  for  extended  range  DRO  (AK 
102).  Excavation  confirmation  samples  will  be  analyzed  for  GRO  (AK  101),  DRO  (AK 
102),  and  PCBs  (EPA  8080).  Soil  stockpile  characterization  samples  will  be  analyzed  for 
GRO,  DRO,  VOCs  (EPA  8240),  SVOCs  (EPA  8270),  and  PCBs  (EPA  8080). 

4.2.9  Liquid  Waste  Analysis 

The  liquid  waste  samples  will  be  analyzed  to  determine  the  appropriate  disposal  method 
for  the  filled  drums  of  consolidated  waste.  The  samples  will  initially  be  tested  for  RCRA 
Bum  Specifications  comprised  of  the  following  analyses: 

•  Flash  Point  (EPA  1010) 

•  pH/Corrosivity  (EPA  9040) 

•  Metals  (arsenic,  chromium,  cadmium,  and  lead,  EPA  6000/7000  series) 

•  PCBs  (EPA  8080) 

Those  dmms  in  which  glycols  are  determined  to  be  present  (from  drum  bulking  activities) 
will  be  tested  for  glycols  by  EPA  8015  and  TCLP  lead.  Those  samples  failing  the  RCRA 
Burn  Specifications  because  of  F  List  Solvents  will  be  tested  for  VOCs  by  EPA  8240. 
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4.2.10  Quality  Control 

A  minimum  of  four  equipment  rinsate  blanks  will  be  collected,  one  for  each  anticipated 
day  of  sampling.  Each  rinsate  blank  will  be  analyzed  for  DRO,  GRO,  PCBs,  VOCs,  and 
SVOCs  by  the  methods  listed  above. 

Five  field  duplicate  samples  will  be  collected  from  the  drum  excavation  area  and 
analyzed  for  the  same  constituents  as  their  respective  duplicates. 

Chemical  data  validation  will  include  review  of  chain  of  custody  forms,  holding  times, 
sample  containers,  preservation,  method  calibration  limits,  method  blanks,  laboratory 
verification  of  quantitation  limits,  preparatory  batch  control  records,  corrective  actions, 
formulas  used  for  analyte  quantitation,  and  completeness.  Data  validation  will  be 
performed  by  an  environmental  professional  experienced  in  environmental  chemistry 
methods  and  procedures. 

Field  records  will  be  reviewed  for  completeness,  identification  of  valid  samples, 
correlation  of  field  test  data,  identification  of  anomalous  data,  and  assessment  of  accuracy 
and  precision  of  field  test  data  and  measurements.  All  data  will  be  evaluated  for 
completeness  by  personnel  familiar  with  this  project. 
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07/19/35  15:10  Tr7103054Z37  HSC-PX^T) 


DEPARTMENT  OF  THE  AIK  FCRCS 
PAGRC  Ajn  FORCES 


3o[ 


9  0caberl995 


MEMORANDUM  FOR;  ALASKA  DEPARTMENT  OF  ENVIRCNMENTAL  CONSERVATION 

ATTN:  MR.  KALU  A.  KALU 

FROM;  61  Ith.  Civil  Engiaecr  Scuaidrcii 
21885  2cd  Sc 

Elmesdorf  AFB  AfC  99506^20 


SUB^CT:  Reaitest  for  Concarrsce  on  the  One-Time  Discharge  of  100,000  Qf 

Comiinoned  Waier  at  Kotzebue  Long  Range  Radar  Site  (LRRS),  Alaska 

1-  Tiis  memorandnm  is  in  fbilow-up  to  your  dfscassicnTyidi  Nfr.  CFFg  Wiiliams,  Jacobs 
Engineering  Grou?,  Inc.  on  6  Oct  95  and  9  Oct  95,  and  the  techrncal  proposal  prescmcd  to  you 
on.  6  Oct  95  (aztacied). 


Basedonthis  infbrmarion,  we  are  remicsting  the  States’  ertTT<-:;T7T--»r?»  ern,  Ttrr'  nrtm.nTT->^ 
ccargs  of  apprcximatdy  1 00,000  gallons  of 'waar  condMoned  by  yanrrlgy  careon. 


lie  water  is  a  resuit  of  the  soil  vwashing  project  performed  this  summer  ar  Sotzebce  LRRS. 


3.  Per  yonr  request  ccmditianed  water  will  meet  the  1 0  part  per  million  (ppm)‘totaI  3ETX 

lequlx  ement  and  win  be  •discharged  onto  the  gravel  pads:  Also,  benzene  cocccmsaans'will  not 
exceed  5  parts  per  billion  (ppb).  Total  BEDC  and  lg;;  77-ne  wiE  be  anaiyasd  by  method  SWS020 
as  opposed  to  meied  602.  Yon  indicsard  to  Gms  WiHiaias  that  this  would  be  accaptafaie. 
Furthermore,  there  is  no  visible  sheen  or  visible  hydrocarbons  aa  the  water. 

4.  Attached  please  5nd  results  for  the  Sist  two  cSnentBEIX  samples.  Both  sauries  represent 
the  2ist  30,000  gallons  of  watertp  be  discharged.  The  results  are 'wll  below  the  I  OppmBEIX 
and  5ppb  benzene  limit.  We  wQI  collect  one  more  sample  at  the  70,000  gftnnrt  stage.  These 
sample  results  will  be  ferwardedm  you  fcr  your  records. 


5.  Discharge  ofwater  will  catcmence  on  9  C5ct  95  and  wiH  be  compieted  by  13  Oct  95. 

6.  If  you  have  questions,  please  sbcl  free  to  call  me  at  (907)  552-4532. 


© 


Tibk  1 

ComflUoneil  Wator  Ohcharot  Raoullt 
Kotzebua  LRR8,  Alaaka 


Aug-l^-ge  07:57  .  ACC  I  -  Ancha  r-aga  ,  Ak 


907-278-7815 


P.  03 


Per  discusilon  wJlIi  Kalu  A.  Kalii  on  10/9/95 
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SENT  BY: 


:  |:Q2F.M  '•  EMCQN  AL\SK.Y  l.NC.- 


OHMICRON 

r/ftf  {luality  OiJJerence 


907  -.d  7oi;  -  ei/in 


Product  Profile 


General  Description 


Polychlorinated  biphenyls  (PCBs) 
were  marketed  under  the  trade  name 
Arcelor^  from  1 930  to  1 977  for  use  in 
trainsformers.  capacitors,  printing 
inks,  paints,  pesticides  and  many 
other  applications.  The  Toxic  Sub* 
stances  Control  Act  (TOSCA,  1976), 
declared  PCBs  to  be  toxic  and  carci¬ 


nogenic  and  banned  manufacture. 

PCBs  are  classified  by  the  US  EPA 
as  Group  B2  contaminants,  a  prob¬ 
able  human  carcinogen  based  on 
sufficient  evidence  in  animals  and 
inadequate  data  in  human  studies 
(US  EPA,  1991).  PCBs  do  not  readily 
degrade  in  the  environment  and  tend 
to  bioaccumulats.  The  EPA  has  set  a 
Maximum  Contaminant  Level  for  PCS 
in  drinking  water  of  0.5  ppb  and 
various  levels  in  soil. 


Current  EPA-approved  methods  for 
the  detection  of  PCBs  are  costty  and 
require  lengthy  sample  preparation, 
large  volume  extraction  and  solvent 
exchange.  The  PCB  RaPID  Assay* 
eliminates  the  need  for  clean-up 
steps  and  GC/ECD  instrumentation. 

The  PCB  HaPID  Assay  applies 
the  principles  of  enzyme  linked 
immunosorbent  assay  (ELISA)  to 
the  determination  of  PCBs.  ELISAs 
use  selective  antibodies  which  ara 
attached  to  solid  supports,  in  combi¬ 
nation  with  sensitive  enzyme  reac¬ 
tions.  The  immunochemical  reaction 
provides  high  selectivity  due  to  the 
extraordinary  discriminatory  capabili¬ 
ties  of  antibodies.  The  powerful 
catalytic  ability  of  the  enzyme  pro¬ 
vides  highly  sensitive  detection. 

These  features  produce  an  analytical 
system  capable  of  detecting  very  low 
levels  of  chemicals. 


PCB  RaPID  Assay® 


Features _ 

Rapid  -  60  results  in  less  than  45  minutes. 

Precisa  —  within  and  between  assay  %CV  <5%  at  4  4  ppb. 

Accurate  —  highly  selective  immunochemical  method. 

Elficienl  —  rapid  results  can  cut  costs  by  allowing  better 
personnel  and  equipment  utilization. 

Sensitive  -  least  detectable  dose  in  water  of  0.2  ppb  as  Aroclor 
1254  (90%  B/Bo). 

TesI  Range  —  water:  0.5  to  10.0  ppb  as  Aroclor  1254. 
soil;  0.5  to  10.00  ppm. 


SENT  BY: 


10-22-06  :  4 :03PM  :  EMCO.N  .AL4SKA  INC.- 


307  278  7815 :s  7/23 


PCB  RaPIO  Assay® — 'Assay  Protocol 


4 


1 .  Add  200  \iL  of  prepared 

— 

2.  Incubate  for  15 

sample.  250  pL  en- 

minutes. 

zyme  conjugate,  and 

r  A 

A 

500  pL  antibody 

t  J 

coupled  magnetic 

particles. 

U 

1 

1 

Add  500  fxL  color 
reagent. 


Incubate  20 
mlnutee.  Blue 
cofor  develops. 


8iue 


Performance 


3.  Using  the  RaPiO 
magnetic  separator, 
decani,  wash  and 
vortex  {2x). 


/  /O 

A 


4 

O 


Stop  the  reaction  and 
read  color  at  450  nm. 
Solution  turns  yellow. 


I  Yellow 


Results 


Specificity 

The  proprietary  antibody  used  in  this 
assay  was  developed  to  detect  PCBs. 
The  cross*reactivity  with  different 
Aroclors  can  be  expressed  as  the  least 
detectable  dose  (LOO)  which  is  estimated 
at  8/BO. 


Compound 

LDO 

Water 

eppb) 

UDD 

Soil 

(ppm) 

50% 

b;bo 

Water 

(ppb) 

50% 

&/8o 

Sod 

(ppm) 

Arocior  1254 

0,20 

0.50 

3.80 

3.60 

Afocter  1260 

0.20 

0.30 

2.30 

2.30 

Arocior  1248 

0.22 

0.42 

4.22 

4.22 

AroaOf  1242 

0.34 

0.80 

8.80 

8.60 

Arodof  1262 

0.36 

0.64 

4.74 

4.74 

Aroclor  1232 

0.84 

224 

18.76 

18.76 

Aroclor  1268 

0.32 

2.30 

21.80 

21.80 

Aroclor  1016 

0,94 

2.70 

25.60 

25.60 

Aroclor  1221 

13.54 

28.60 

•162.60 

162.60 

Recovery 

Four  water  samples,  taken  from 
a  small  creek,  local  pond,  well  and 
municipal  water  source  were  fortified 
with  various  levels  of  Aroclor  1254 
and  assayed  with  this  system.  The 
following  results  were  obtained  (n=12): 


Recovery 

Spike  (ppb)  Mean  ±  S.O.  % 


1.0 

0.86  ±  0.08 

86 

3.0 

3.18  ±0.28 

106 

4.0 

4.32  ±0.36 

108 

8.0 

7.68  -  0.66 

96 

Average 

99 

When  using  the  RPA-I  RaPlO 
Analyzer™*,  results  are  reported  in 
ppb  PCS.  If  read  in  a  standard 
spectrophotometer,  results  from  the 
calibrators  are  plotted  on  graph  paper 
and  used  to  determine  final  results,  ft 
•  is  recommended  that  a  control  be  in¬ 
cluded  in  each  run.  A  positive  control 
(3.0  ppb)  is  supplied  with  the  PCS 
RaPIC)*  Assay  kit 
As  with  any  analyticai  technique 
(GC,  HPLC,  etc.),  positive  results 
;  requiring  some  action  should  be 
confirmed  by  an  alternate  technology. 


Precision 

Water  samples  were  fortified  with 
Aroclor  1254  at  different  levels  and 
assayed  in  singlicate  five  times  over 
five  days.  The  following  results  were 
obtained  (n=25); 


Sample  # 

1 

2 

3 

4 

Mean 

0.86 

3.10 

4.36 

8.04 

%  CV  • 

8.5 

6.2 

4.6 

4.9 

%  CV 

15.7 

6.1 

0.6 

2.5 

•vriinin  afts«y 


Solvent  Tolerances 

The  following  solvents  do  not 
interfere  with  this  assay  when  iheir 
concentration  in  the  sample  Is  at,  or 
lower,  than  those  listed. 

Maximum 

Solvent  Cone.  Tolerated 


Acetone  5% 

Acetonitrile  2% 

OMF  5% 

Methanol  10% 

Methylene  Chloride  0.2% 


Ordering  Information 

PCS  Products 

RaPID  Assay  kit,  30  and  100  tests 
Sample  Diluent,  100  mL 
Proficiency  Samples 
Sample  Extraction  kit.  20  tests 


For  oni#ri»g  Of  technical 
aeslstenes  contact: 

Sales  Department 

Ohmferon  Environmental  Diagnostics,  fnc. 
1-800-544-6381 
1-215-360-5115 
Fax  1-215-860-5213 


OHMICRON 
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PCB  in  Soil 


« Intended  Use 

Fcf  aiiKhflrt  0l  Po*Ydi*»»wMUd  a<hi»Tb  PCai»  m  lei 

«  Materials  Required  &ut  Not  Provided 

fliPIO  Ui  Cilictioi  u  iAd  Pea  EitrKiMi  Kil.. 

•  Procedural  Notes  and  Precautions 

Prf  toJ  rtrtpH*  f*r  aiWyia  icconiwfl  i«  tN  ^rfcdlurt  9M11 
«i  Ihi  PCB  SmioO  CitrKliM  Kil  Ihtfl.  (Otw  ll«  MvnaMiiUY 
prscilun  il  dncniie  m  PCS  BaPTO  KM 

irutrt. 

il  viiH  «il  nwnanoamvi.  i  C9rumiftl  Uchm^  is  Ibl  kty  la 
agiimt  s»rfoni>nci.  Ta  oktwi  lh»  grtiltAi  pmeiiiort  W  l9 

mu  ticfi  tuM  n  M  iditticai  miMtf. 

Add  (tsemri  dineib  <•  l)«  honam  st  ih«  tuM  «M«  midim 
canitet  baiifw  iW  raagimt  lod  Iht  yiptl  liq.  Dia  ari Wip 
ixsjrt  caasaiatt  suao(>uai  ai  ^aftal  91  iha  can  mifiwt. 

Avaid  crsis  contaninatiau  mi  carryMr  ai  riagaalx  bf  uung 
ebaa  sapats  lif  lach  sonpli  iddMiao  wi  dy  saoidoif  caaliA 
batwaao  rtaysni  dreplalf  m  Uia  lueaa  mi  pipal  lips. 


•  Expected  Roaultj 

••  I  tiudy  wdi  ta  c«««at  kali  foM  csnlvnaifttd  laJi 

irW  aA^r^<a*y  laai  iimpht. \fi  SiPIO  frt$  PCg  %mom 
Extraaiaa  Xii  mj(«f  ihm  it  camitii  oil  vtth  1  pat 

cKrwtiia|raaiic-9iM{r  •  OMSl 

•  PeHormance  Data 

A«#fa  a/ZWrscflito 

Tha  PC3  HtWJ  ixx»v  baa  i  rtaft  »i  imciiaAaisnitf  SOQ  ppi 
la  IQ  «iiMuai4*oaaryf«cuaa«iAb  ilo  PCaS««fll 
Exiract/M  Kit 


JUmtfff 

?CB  rtcmnif  wil  mpf  tbpit^  an  tad  tyft,  rttaUM 
toachaaiwu  >aU<H  mi  aitraaiiaa  ifaarai  a  mH.  biyb  W 
ntracfiaa  paaiad  loi  iMb  9t  ^aiMliaiy  iiurfiori  ayfanmi 
niNsad. 

Twa{21xodiaf  ihediyAdtovilypt  wart  foniTod  Mi  PCB 
(irodar  12S4I  la  liaM  aod  caAoauitioAa  U  S.  SO  andSOQ  9^, 
iMnpncmryot)ddilPC8«wB5%.  BasniitnagMtraii 
74  It  101V 


•  Quafity  Control 

A  coftiral  niJli«  m  ifertmaialy  3  ppb  if  PCS  (n  Afodor 
17S4I  is  pmidad  «itb  tio  PCS  BaPIO  Assay  kit  h  o 
mcananM^d  lhal  U  bt  iaciiAld  ia  avtiY  rvi  and  tlfUtd  n  lA« 
lonanamr  ugniiwMsenflK.  Ona  !M  caatrd  lasUii  an 
camciad  br  iht  Amaofacian  iiM  BtnMs  MciioekaA 
tcuptttk  rtMdl  tUM  ka  2000  tinit  tha  niat  ftatad  an  iIm 
vial.  u.  8.0  •M.29MI. 

•  Results 

Mdliply  Ibi  twdli  m4 catf roi  rasLftt  by  ip^apnaia  di^tiaa 
raciar«lre4iiCidbyihie*diCliaA.  inractioA  aedaslrvcf  diitrtw 
stioi.  WkM  ihi  csAKiisaifsmciiMiMtffaii  praadvt  dturtei 
n  iht  PCS  Samoii  Eitrtci  wi  Xii  it  ptdemte  vkk  1  tat  irtii 
igiinaiaii.ikiAiPO  kt$Wf  nt«t  ttnulte&itWZOOOla 
datannini  Its  soi  PCS  CSCSitniSA.  ihinitifvilf,  Hdinn  TtV 
flPA-1  AnaiytaraaitstaAkaWs  la  autamaiicalr  camci  far  tbit 
diiiiiert  factor. 


Uxin^  Its  RP RaPiQ  Anatyzsr.  fittriitot  eansi  cat hm 
amssaticaAvtsinittaiir^tforfi  Ritar  la  tha  RPAI  ayartliis 
narssi  fv  dalsbd  iroiracliofis.  It  abiaai  matt  frsa  Ibt  PCS 
RaPiO  Antv  latts  SPAl  lislotasineiirsMsr  suntiirt 
nicanwntii 

Lii.  iUfrixnoA 
Lsla^S 
AbjarbtMca 
4S0  rm 
PPM 


OiiaRtAici 

XfafMalHn 

SaadMa^ 

WMkbftti 

Unrtt 


/RfiSk 

0 

C  aibni  arr 

f  ff  CM 

4 

/  tf  Saar 

2 

Concsnirsiont: 

/I: 

0.(» 

PPM 

12; 

9.50 

PPM 

/3; 

2.00 

PPM 

14: 

10.00 

PPM 

Rmgt 

0  20-10.50 

CorTflMian 

0.9BQ 

Rfi^CY 

10% 

fr9€rtk» 

Tha  o««fad  caaffidaS  «f  vanaiiaa  OlCVl  for  PCS  tmMimmmm 
in  xaS  ipibad  at  ifssas^  Ita  RiPfO  Pri|  costaaiMt  taiPCS 
RaPIQ  AtsirisiMI  IbN20%.  TbiastriMSslkt  saost  of 
viriaUiiy  atoactfd  sist  a  basttusass  sail  isnpia  uodvfoax 
i«a  rtabcata  eaiaciioai.  aamaiss  mi  <^sat  gssrafsf  laa 
anmunaaiiiY  mjats  Irani «  snyia  rm. 


Ssadt  CaiicliM 


Miihod 

kV 

bv  vokiM 

/  of  fttiicsui 

10 

10 

man  ssMts  (ppa) 

3^ 

3.47 

%CV 

15.2 

18.3 

•  Assistance 

Par  ordanfti  or  la cWacal  itssiso  com  id: 

Oboueno  EavtoaMfilal  OiagDestics 
SaSi  Oatanasac 
fiawlowa.  Panaiytataif  18840 

(8001844*3881  ’  Fuai  58605213 

9  Avaiiability 

OknicrM 

PCa  Rtf  D  Assay 
3Q  Tati  tot 
100  Tift  a 
PC8  Stno^Difasil 
PCS  PrificsscT  Smiii 
StPiSPst  S08  CofSetioa  KK 
R  oPiQ  Prvg  PCS  Ssopti  Exinciiat  tn 


wn*  *>oi>w 


SENT  BY: 
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PCB  in  Water 


•  Intendod  Use 

^or  lettctiM  0/  PUhttUt^niti  yCBj)  « 

mpvt:  FWMdwiiir.  lurfaca  watir.  nl  vatir.  lUiuirt. 

•  Materials  Required  but  Wot  Provided 

Mithanol  JiPtC  Gfada  or  t|(iivaitntl. 

•  Sample  Infomiation 

Wsff  meSf  lAodrf  bt  c»Atctitf  ii u  vtMli 
(ttlbt «  iht  £•■  bvnl  bivnodUitlr 'SM 
sampiif  UmM  ba  ■ab 

rabm  n:1l  •#  maitanai  JHPtC  *•  ptMM 

W<arM^  Itiiar  td  tha  qUti  caanayt 

It!##  im^t  M  dihrtf4.  tbata  nw»lit  cmtiiawf  frm 
pancSMa  matur  tbaWd  It  (karvrf  k.9, 0.2  an  25 

PWi.  WWivtd  incj  ti  nmivi  faniclit 

•  Procedural  WotdS  and  Precautions 

^tur  iwnpkt  9$  mnr^i  ibiM.  fdk*  i»«  imy 
»  eiWflb*^  wlh»PCafliP!0*Mn®lwp#a»ft 

inart 

Ai  wilb  i«  'Mwaiuiirt.  •  caniisiaiti  IhM««  4  tta  Uy  4« 
dpi'nil  ptriantAc*.  T#  ibtM  thi  grt«ttfl  fivdxiaii  br  IWI  !8 
l»»l  «#eb  tub#  «  an  'lOmtkM  rntt^mr. 

intthf  t«  m  btitim  #1  tht  tidi  ■vti4w« 
cmitwct  bf fWftft  ihe  rif gflmi  intf  iha  OiHt  tie.  T?l«  wtf 
Wd  »*w»«  f^fnibiai  tf  niytM  in  ihi  tatf  Mbrtm. 

Av«d  cTus-ctMMMwient  tbtf  cerryoMf  al  ivaenKi  by  ttiaf 
cbnyipilT  f9t  Mcb  iwnyto  *46akm  m4  by  r  t  fr|  Canliei 
btiMt#  rt»9M4  ^oobri  3«  rie  lubti  Md  pipit  lipi^ 

•  Results 

Wjdtiply  Ibt  mpli  »nd  CQtHrd  mmHi  by  i  futar  #1 2 1# 
icnipoi  far  ihi  iniiiil  1 : 1  dOitiion  #1  xsnpbi  mUi  fnttb#Mi  if 
rniTutmtf  9f9inm  ifm  99 k4  Anat^  m  fist# d biHw  n 
iiitBnyiici#f  ctrrttl  for  iba  dilatian  Ftttsr. 

Uufty  !bt  R aPlO  Anpivtf r.  cabbruiait  tumti  cm  ot 

|g4MMkiiycaioi«rid«i4srQ«il  flaiarfalhi  APAJ 

far  dKsdftd  nctrKtwii.  Ta  obtain  lyWli  lf«ii  il*  PCS 

RaPiD  &is«y  in  ih|  RPA-<  (ba  ladnwnf  famnaiyr  stttinft  n 


•  Expected  Results 

l<«  I  itudy  whK  20  nitar  Mmptci  from  iacumt  acnii  itm  U.S.. 
ibt  PCB  RiPiO  Aiiay  wt#  Ufw«  ti  camiiU  »al  wtb  ra 
cbnmatapraobv  {IPI  SWM  M«iM  MtOl  b  -  OJtOl 


Performance  Data 


Jnnneiriry 

The  PC8  Riino  Ajiep  baa  w# stntlieawtfn  dltici^ 
c«ieaMf«tHM  in  waiar.  iMnd  mi  •  00%  Bf8«  it  200  wL 

Mswiff 

F#«  (4|  f amp^i.  incMnf  a  nnmciMl  watar  aara. 

■tie#  twnpblrwiiicil  pond  aid  t  mil 

crttb  wn  lyftad  mnb  wnnw  innto  a#  fCI  U«elar  !25q. 
Ae«e  1:1  via  m^OmtL  and  tlea  t»#««e  aMf  the  PCB  RM 
A*wy.  Tk  liiMwif  ttneii  am 


inwall «/ 

wm  Birt^ry  _ _ 

PCS 

Utia 

^  imVMey  ^mm 
$.0. 

iddrSMI 

Ml 

M) 

% 

10 

3LS8 

(LOS 

Be 

3.0 

XtB 

a2s 

loe 

4.0 

02 

OSS 

lot 

10 

7^ 

aee 

8$ 

i^wage 

M 

^/■cntrvn 

Thi  faiovini  finlif  warn  •eunC; 

ConenI  t 

Ripncatti  5 

Diya  5 

» 

9J8e  a 

%  CV  (vifhiA  assay!  IS 

%  CV  IbciwMn  inad  1S.7 


5 

s 

5 

5 

5 

s 

B 

S 

» 

zs 

25 

25 

9^ 

3.10 

4J8 

1.04 

IS 

S,2 

4.S 

4.S 

15.7 

8.1 

as 

Z5 

Data  Steel 

X/nniM 

RtaeUaii 


Ui.  Rionsai 

LrvlogitB 

AbtMtanea 


Wnakngtb 

450  nm 

lliMf 

PP8 

iRylBfc 

0 

Cdibnivi: 

Ail  Cat 

4 

t  4<  Stpi 

2 

Concsmrtriaai: 

41:  a.co 

PP3 

i't  0.5Q 

PPS 

43:  2.00 

PPB 

44:  10,0 

PPS 

R  mpi 

a:o  10.0 

Cd/falaj«aA 

0.000 

Rtp.\CV 

10% 

•  Assastanca 

for  vderiny  #r  Ucbaicii  tssisiaAca  eantxi: 

Chmicraa  Enwranmtn  la  Qiainailkt 
S«ba  OapanaitK 
Mfarlavn,  PvfMtvhrtMrt  IBM 

raooMBsrr  ■  Ptxaisiseo-szu 

•  Availabiity 

QHrmc/an 

PCSRaPrO  bssay 
20  Tf  at  Trf 

lOOTistrn 
PCS  PrWiebney  $««a#i 
PCS  SvPfli  OhmM 

R»;>iOP™f~:oBcaem»in 
RaPiO  Prop  PCI  SmiB  Enrtoitn  KH 


Sf  \  j 
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RaPID 

Piep” 


■^tOHMIOION 


PCB 

Sample  Extraction  Kit 


•  Intended  Uae 


f Of  ou  <1  CO^UACIOO  mks  A  iPtQ  Prii'*'  S«2  ColittiM  Kil  m4  th4 
1^3  Aimy^  Cl  for  dvItmiMtiM  af  PCS  «  t«4. 

•  Principla 

B4fin  ire  1870  iht  TtileOuOfiMaitCoAirol  Act 

won  put*  pm.  latvctA^wiwA  W»lm>vtayCSPwtr»pr«*Krt 
in  tht  UmH  Stftti  fff  oM  n  f  v«ni(y  W  mhtth^ 
appictlim  ncto^  ailctficai  lnn«l«mf  ln4  tl»>alOf»,  piHiU. 
Mt  and  pijiioAii.  Ti«  chtmiaiiAO  physical  sttfeilCY  •!  tl^ 
campauna*  cinktri  U  taof  iManrwOTMMilprihlmif.  ThtfWV 
linjclurt  oi  tfM  d*«t  W  Cinip— idl  tipirtl  a  kyAvihahiccy 
tkai  altwi  PCdt  («  adcarh  nadiy  la  sai  and  cUwa  salid  iwfacti. 
Accjrata  dniminabaA  af  iha  PCI  eanlaat  al  ladt  n«|BeCa4  at 
cantarMiiiaji  s  nteamry  la  maka  lapraenaia  Aacmatt  n^ardiH 
uia  cla«atp  mA  famaAhtian. 

Tha  raagami  cacMvcaA  m  Mm  RaPIQ  rrapFCS  S«Mli  emctiM 
tCh  Haaa  bate  aftinead  tar  ftal.  iffciaJK  naiaari  al  PCB  7m  lad 
and  coavaiMM  ptih^kmii  af  (ha  tsniii  far  Muaacuay  ar  daab 
of  iaianft  is  tha  awaatifotar.  Tha  lyiiam  alawa  far 
CMvaniaat  and  east  afftciwa  datifiruMCiarkt  at  the  feid  titiinf  e« 
ipiediaita*  ma. 

•  Deacrfptlofl  of  Contents 

1.  PCS  SxtrxTwo  Sahdiaa  y 

Malhanel  Mih  sai  liipartiMi  apni.  t*.  ^  ^ 

aarbt:  tOOaltlaaraniaMd^OniLiach  '  oX 

2.  PCS  Ennci  Ddaam  4^ 

butiana  imm  taiirien  cwvannoittitrvirMi  VM  sturfii/t 
wifhMt  m  OiiactaMi  PCB. 

ptfbe  20«alicfnt«nia«2Snlaach 

3.  Twamy  Irvamtcrafiltr  pradcMppit 

4.  Pi(>tl  tics 

par  kir  2t  sfoyaaaWa  yltflic  lipi 

5.  Cbtinot  custoCrcanlaiaerlahlls. 

par  kiL  CO  lahals  for  Mmm  viab 

«  Reagent  Storage  and  Stability 


pnMBci  if  (hi  aitraciMB  mImim  ts  fRpanwr  far  ^aadixtractkon 
•tfiuRry  lira  pt  I  MW  Mrvti  tnMw  tr  ncavaieaia  lotira 
Ktaquait  inadwf  Mmm  n  ncarMwoCac 

iviidCBalact  af  titraciian  taWiwa  vnaibMoA  vnAuwind 
muctui  rrMBiWarei.  It  ikx  rtafaiM  canwi  n  caatid  vdl  Pe 
wnk  with  vicar. 

fh*  iwtAiy  fi««  NMCfWiiar  ptpal  a  emwand  dipitaWl  *t4  itmM 
W  incirdid  tf (if  Tha  kli  ratftnit  Ml  dtflNai 

Oul  tatfw  l«ya  AniaaficiMaaailha  «czancyalifwt«W 

rvruh  »JI  dapandnyirtaathaeifilattanpetninitlwMd 
Axtract  ml*  (ha  MmmI. 

•  Limitations 

Tha  PCS  Saatali  ^zinctMA  (d.  vtcs  rsad  a  ctpiAciiaa  mAk 
RiPiO  ?fap  SadCeiaatonXa  me  lit  PCS  RiPffl  Azric.  wii 
prividaiaiiMnfnnIa  ?9tkim  nsuiiimayMidlila 
canlirTTwd  by  t  nm-rmuneiotttAi  whod. 

•  Exuaction/Filuation  Procedure 

Paad  iha  Pnetdare  Nttit  wd  PnooUMt  and  tha  SaPIQ  Prae  Sad 
CadactWA  ki(  padcaga  iaaan  btfom  praeatdin^  Vmm  ud 
xvapiini  sMiani  M  irtantad  in  (ht  Sad  Calkajm  U  padap 
vaart. 


?  Wriia  lanipla  infannMMOAllit  lihttf  xavidadlvaad 
caiact tan  iMiea,  axtnet  taihrmi  vir  and  PCS  Eitnet  Zfimn 
vais.  Aoda  iahiti  ra  aoeraarraia 

2.  S^m^gr.  Rmm  (iw  Knv  sp  Iron  lAa  cslactar  vW 
codicl  wd  by  vaknw  or  by  vtigne  it  loAawr 

2.1  radaawiWHhliw  dingar  fif8yaarusfd>Hhadlaiht 
lapafibi  ightLpaet  aadima  rrv  pan  and  if  He  caiteexiaa  ladi. 

Unjcraw  lha  a^mgar  red  (ton  •4&  9^*190  ty  iwina  Oe  twnib 
Minitrciacxwta.  Lj««i  iha  ici  thoh  with  tha  tap  if  iha  eaiictar 
lubt  uiUg  Iha  p iangir  rad.  Uitrg  (k  Urn  ;eriiM  d  He  bandh. 
purh  Iht  ud  xanalB  aid  iha  yhegar  ta  lha  bai(«B. 


Siwt  al  fiagima  and  empareati  ia  a  dry  val  (eatlixai  araa  u 
Saagatta  may  ba  latd  wei  thi  ixpv«en  dai»  shawa  an 

ihaviata. 

CoMfidt  load,  nili  aadfadMal  rtfidatitat  f ar  pnpar  dufaad  af  id 
nafiMt. 

4  Materials  Not  Providod 

Inidddna  la  (ha  aaCariala  yrv^l  (<■  falaeing  lam  wdlhi 
nactsiary  far  tfe  mtimmmu  af  (hi  pracadura: 

•  R■P10^aaSadC•fccIiaaXh 

«  xtapvateb  V  deck  v«h  aacand  hand 
«  paimant  nuikinf  yaa 

•  iratactrva  glma 

4  l^al  baaio  lafliaaaL  eyiiate  fri  Qkwicfahl 

4  Sample  Information 

The  kir  n*»  vaMawd  for  aaa  vih  xad  lanpltT.  Olhar  lyytt  af 
xeriframatncai  and  uM  vaaiyi  nay  myidi  fiffamm  yracidMt 

I0  aiiract  PCB. 

4  Procedural  Noxae  and  Precatitiocis 
0«  n«(  uxa  «<*y  raayiM  bayard  Hi  xtitad  shat  Ida. 

Sxty  M caMx  ef  caocinuMa  Ifkiiian  of  IHi  ud  xvryia  «i  (ha 


2.2  Jy  va^hfaeeyaiy/Wda/aapa: 

OpiHMi  1 .  Rawavf  tofw  ea#.  Tm  He  tad  cahKiv  «Hh  is 
yhmgw  red:  CedKl  ika  »od *3y  ttknC  hsel i  tff  Ml |ush IM 
tad  and  ekjngat  la  (M  Wtam  if  iHa  (oka.  Raailadi  jhegir  rad 
md  vtigh  (hi  libi  camaaMf  Ihi  ai.  Subtract  eri|iaal  vaighl 
from  Tnai  might  la  Mraiw  jod  •wgM.  Rtesrd  IM  vti|kl  ai 
iht  ui 

Option  2.  RaraaaathaxettvcapaAdbigngrridtrvnvmyCy 
cation  \Mba.  Piuiian  tha  pargax  n  iha  Hnvn  fi  He  caliciea 
tv»hf.  Atiachihi  rad  bast  pact  ymead  Mid  ytpci  lie  mean 
upnght  paxiCMiiMlha  Wanes  and  (art  might.  Waeh1Q±0.1 
gram  of  fed  mia  tha  ude.  Ricvd  iha  teA  waiftH. 

3.  £jiU»€iMm 

3.1  PaiitM  Iha  udcahteiioaiuhacoiUiaMdiudfmW  tJMrifM 

in  ibaStvoioeRradL 

3.2  PoarlhacaeaactirMVvWaf  PCSfftranwaSolulenihta 
ihacohicxar.  Seme  Ika  caa  (without  fiiirl  MiigMiyiadBMt 
sun  ihai  Ihn  hm  «*«*  a  wcurad. 

3.4  SHAKCVtCCROOSlYAaOCOrniUOUnTPOBAT 

lEAST  81  S£CfMIDt.  Addit wal  xhmiRg  may  barTguaidti 

briik  ua  IV94  w  dry  ud  agfrrfttax 

3  5  Poatim  (ha  eatociioa  taW  ugn^i  n  (hi  racA  M>d  idav  iha 

matun  !■  icUW  U  Will  Hvt  aunuiit. 

tf  bitch  precss Wfildf tin  1  ^  10  21  iirumger  vitk  iddrd 
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Iiificiw  ]9iviiM  can  m  >«adid  i«tfl  tha  nc*  midi  Set 
CoikKl-w  Kil  k«i  hist:  iKi  Ui  Vd  b  pot  in  ptaca  y^d  iht  lii  ii 
iK«a«n  Im  M  kitTt  30  ttcotidl. 

4.  fi/trwtns 

4  1  iNt  JCJtw  cap  and  aitach  tfm  f?lM  cid.  Hind  (19^* tn 

Mtirasutanci  a  (|t1. 

4  7  ktitcH  tha  fkmqtt  rod  ta  iW  pkitifu  W  ()«  ad  ctJ^ctv. 

4  3  XMtvt  (hf  hjir  ca  Md  €fmn  \}m  ad  eMictir  ta  tMtt  iht 
Ut  arm  .1  ;4flt«nid  a%w  a  c»ham  vid  Off  m^itad  lot  a 
fi«  Jiaftdi  i«  Mt  thi  fJrtf  Md  ta  lAtw  fdintt  U dr^ 
ik««9i  iM  (dt«(  Ml*  iw  h*r  cMi. 

4.4  ibom  ftrnwn  ta  th*  9101191/  hviidti.  TKt  ISnait  wJ| 
ti  flaw  man  auKiV  11  ftiikt  pnnun  it  cantuiay 

ippimt. 

4.5  HI  (ha  viil  wik  aeaniriaiilf  20  dn«s  11  nl  of  ifM  llinca). 
Cap  iha  viai 

Tkti  amtoar  tf  Idirtia  la  s«ffic»ni  tapv/^ani  aadtipli  fTficatt 

•»ahrniariillRiM4«arki(L  Tht  vM  wi  Ud  iv  r«  5  mi  ad 

filnn  d  addviianal  ailncl  vphana  H  di»td.  T»«  fihrat* 
caaiaMMi  ?ca  a  ilaMi  •Wrt  itnd  ai  tht  aiUlct  cUictiM 
faraii  )nak  H  rum  lami^nlan  (1 S  la  3fl  *Cl 


RC8  lod  canctMraiMtttt  9*v*n  m  tSa  PCi  Uttf  ’t  av«iaMa 

Irom  th*  Ohi*<ron  Tachnctl  Sa^nca  Oapannkam 

Imrmjnonjar  nndl*  thai  an  thinm  u  Uioai  lb*  Imnt  if  tha 
HafiQ  43JIT  Kii  Iimdird  cvw  an  CantK^rrd  aftinaiad 
cancinlniiOAJ.  £(in«Ai«(«d  atttv  caatantniMnt  tkai^d 
ba  mgirpicd  ivthi  ^tkiiian/KiH  andneontd  11  a  jadPCB 
cancaawitxM. 

Sertaning  r«c*iia 

Thi  PCS  Sarapa  [nraoiofl  Xd  cm  bt  giduad  ai  a  K»fa/wsf  uit 
f a(  I  tad  caniCTunaiMa*  tmi  af  iwiflil.  ImniaMifify  niaiff  At 
id  MbTfxal  nuat  ptnan  m  aniaunr  of  rwitMly  tNl  cot  W 
tianwd  u  I  cmI^mcs  iatfnni  artuad  IM  nndl.  Dill 
aaraciaridng  tb*  «OTh«d  t ariatiM  cm  bi  Mawi  u  l«ii^ 
tiaiuiicK  pcakakdrtMi  and  iM  iidrtr  af  a  mkc\ti  miff 
caACOTiniMii  CM  M  filrMlal  Tha  faltwmf  lakh  iMwa  (Ig 
fniMacy  4I  p«ran>«  end  Mfatb*  r*Ad(  i  for  a  rciMMig  icl«mo 
Nik  a  3  ortalf  Uut  aaimt  ku  ikM  I  %  fafai  Mtatm  tf  a 

WmI  af  5  ppm  pcs  «  ud; 

TruindPCa  £itmiadR»uaf  FumftdRaaW 
PtMNi  RandlK%|  Magxim  Raadit  f%l 


•  Dilution  Procadu/0 

UW9  tna  pipat  ptwidod.  mnaftr  25  pL  rf  Iha  ntnet  fc«t)y  inia 
lyiaiafPCSeitnct  Od«MC25«iU  MU  ky  inOTiM«  nNnf 
(inat 

Tkii  mrun  cm  mw  kt  murntd  u  ’campli*  ae««^  U  tM 
INdigi  aatn  if  \^FCi  giWJ  Us9f  9Cg  «aPiO  Auay  kil 
pneadvn  iiap/Sj 

•  Cadcutatfon  of  Results 

Ciodata  iht  PCS  coBciMfaiiM  nuAhj  iwjUefyki  1%  RiPD 

Xatay  njsdc  ky  tW  iaa«a  imradocad  kp  lh»  ynradM*. 


10 

<11 

15 

1.4 

3.0  (cutgiO 

sao 

3.5 

67.4 

4.0 

94.8 

4.S 

815 

5.0  IditauiOTleveO 

ei4 

5.5 

99.5 

0.0 

>99.9 

7.5 

>919 

>89.9 

90.5 
50.0 
015 

&1 

1.5 

as 

<ai 

<11 


Sndv  ifiMius  CIA  ka  maiU  far  nhtr  PCS  dbiactwi  bMlf  af 
Mamc  Tin  (/sif'i  Sui^  pfam^a  gdftiaeil  ada—aiiwi 
raganUf  utHHy  of  tha  orntJiod  at « tciMM|  Uol. 


ttraAmyntUi  i  vol.  ?iiracia*(  MJ  1  dSitiaefactir*  « 

RiPO  luaymaUl^U  x  20  t  1000*  - 

wtolsodtgf 

PCS  soil  confiaritration  [ppb) 

•ffOTC. 

<MiOT  f kaar  -  vol  iunc!  W  *  ml.  AmM  tell 
ye.  ciinct  knU 

-  0.025  >  2S  >  1000 
0.025 


I  WhiR  tfw  axlractiOTMilutl**  prtrRdRf*  dteerM  aim  U 
1  HffamMd  wtfii  •  tan  irvi  tail  tmn^  xht  RaPfD  JMcay 
rnuU  if  (ruitipliod  by  (a  daiaiiiMM  ftm  tail  PCS 
cwicanintiaA 

DCAMPlfc  Rar  a  tai  tanok.  10.0  grOTw  ^Ung  «  PCS 

RaPtO  inay  m«dl  if  IS  ppi: 

ISppb  *  £OCtf  .  5.000ppeM 

5.0  ppm  PCS  loal  concantraHon 


•  Range  of  Detection 


^  Sapoctad  Ra^ufts 

ta  1  iivdy  wkk  1 5  laigfar  ndadii^  teib  raid  csolHiiiKtd 
aad  aaainicaiv  iftMd  aid  lenpiaa.  iba  Pnp  PCS  SanpU 
Estraciioe  ki  rtialii  mi*  thava  it  eantlilt  wal  vii  i  gti 
cbroffitfigrMfxintirMdCr  -  aSOSli 

Bacattry 

PCS  mcavarai  *4  vay  *t**n4m  w  lod  lypa.  rtlaatUn 
machtiUm.  tabnii  Md  ttinctiei  apganiut  usal  a< 
ttumm parUd.  aiM  if  igHaltM  and  UmU  af  HUaiiaiy 
iaiarffring  nbiiMcat  a  ikt  itd. 

T««  mfa  af  tha  day  OTd  Wmi  tTpt  van  farttfed  wib  PC8 

lArKlar  )2S4l  (a  fUW  tad  caneMlniUna  at  5.  SO  *■!  500  9^ 
AI  Mil  wan  (hta  ubiaciad  19  iht  abam  axmetUtfaMn 
practaurt  fdU««d  by  addrtUAtl  ddvtUoa  if  ntctaiarY  ta  ts*mad 
iba  MMcfUn  rityi.  imfi  memry  of  ad^d  PC3  v«a  iSS. 
BaaUli  rvigtd  (ran  74  ta  101S. 

SaO  ClilOTiirmwOi 

Samt  eoMOTMMis  famd  m  toia  ika|  alw  cam  am  PCS*a  cm 
inarffn  Mb  ife  mM/sx  Mdetom  fate  paMtaai.  f^m 
OTIMiMt  at  kaib  wata  tie  camyaOTd  a  pmatai  « t^yattd 
canaaemUtt.  lAraffintcat  nan  atMxsad  kv  addbg  nentmif 
CMctMrariMi  if  mm  raevft  cafttamiMMi  tt  Kank  a^  PCS 
Me«d  s«te  prMT  la  tht  ixtnetian  pneade*.  Tfe  c«at(rilUa  tf 
cvnptwid  abnra  tnla«  padwtd  M  tviikno  if  Mtartannoi  it  a 
p*jr(iv*  K ntpatnrt  4nctM  « ikt  500  ppft  la  1 0 fp«  daiiciUe 
ranga  af  Ihtprocidgn  dtscnbvd  tbaM. 


Whi*  Itk*  txir*cu«y*iiiOT  ancaegn  «  »md  in  rr-jincinjL  «hh 
RaPiO  Prtp  Sid  CelictMt  Xd  and  He  PCS  RaPiO  Amy  Ui.  lie 
nn9i  at  aattcrM*  « tod  u  500  at*  it  1 0  pprtL 

Par  nmaej  mtb  4ttKi«d  PCS  CMCttlmitof  gniltf  ihm  10 
ten  an  mtiN  icrrtn.  ih«  iMiid  axiraci  fMuM  bn  txxxfmt  AAid 
will  ?ca  RiPiO  duty  Oimht/Zjr*  Slandtrd  btfon  taxiing.  A 
dtotiiKM  a/  dfUtefl  tchNOTf  far  tatnal  MtrpntttMn  of  fc>«r 


toJ  gMInninifft 

(ndWoiatihyent 
gtfobnt 
l/anft om>»r  ai 
IcntMonaaihaeM 
1.2.4  iricMtrtbtwtfw 
dnni  fuii 


CortctMrtliM  in  mi 
pradueing  a#  aiUrfiry  ta 

1 00.000  »am  if  10% 
25,300  >OTt  ar  IS% 
1000»aeorQL5% 

1:00  or  0.2% 

1.Q00  pet  ar  0.1% 

1.000  Oon  ar  11% 


If  lOditKmNdeiiiMf  Of  tfe  tadaxftacl  iramti  la  tiiicl  tad 
^C8  concmiraiiOTS  pnaiir  ihtn  10  pgn,  ib«a  ntarfanocit  an 
tfmiwmd  >*  adaa  pnganiae  id  tha  dJaiion  ra^. 


AiacJar  StndlUiry 

•  ha  PCS  fl aPiO  duty  bit  bti  bttn  cittf rid  »Uh  Aroclor  1^, 
fS*  an  aai»44gy  U,ea  eek  ddfarUg  altndy  la  tht  tifer  PCS 
Ancloft.  iraclaci  1254  md  12WrtlCl  nail  nnwgly  e  |ha 
lattam  mKk  A/adar,  }2At  1217  itd  1242  aUt  pm  .  etmr  he 
»ignd.cMt  mspanat  h  tbg  itt«y  lYflan.  Partim  crtlinct^OTy  if 
Iht  cram  andtn  mh  ibg  if  fhaa  it  !kg  PCS  AiPJO 
inty  aactigt  mcart  E^mnUnc  cMoairiiitgi  af  tht  aiMr 
Andan  n  ttmi  ai  ArMftr  1254  m  It  abimed  frm  nfimeiOT 
armUtd  m  tht  PCS  Uur‘i  GtaSB. 


Paxformimcs  Oats 


Prtdaite 

Tbi  (nmrad  ctafficOTH  af  YtrUiM  f%CV1  far  PCI  mmmmm  n 
lad  t|iHd  H  4  mitg  tie  liPiO  Peg  eeepagattx  aad  PCS 

SaPtO  Ataty  U  Un  ihw  20%.  - -*-1  gift  if 

vanibdiiy  aiMCUd  »ht«  a  beiipMiga  ud»ei«U  MdMtaaa  lu 
epiicMa  cadaciiigi.  attnetUng  and  dlMem  ^meUg  ta* 
rMiMtatiy  namlft  fren  |  aUnki  lun. 


Sarnia  CaSiCTeg  Mathad 


WeteAf 

WvelMBt 

Aa  ofngbetrtA 

10  • 

10 

mcM  miv  ftsidl  (NBk 

3.21 

3,47 

%cy 

15.2 

las 

•  AvailabQity 


Fr«*  OhmiCTM 


ftftMmmttr 

>CB  Swfli  155,37 

IxtnciJOT  Cit  QO  wiilci 


RaPJO  PiipSodCaNictiaeXit 
COamtl 

Pxtabia  Oigtial  Baftect 

PCafliPiO  Amy 
100  itxti 
OOiixts 


400127  , 
A00131 


400134 

A00133 


•  Assistance 

far  anfcnnj  arffcMni  tf  fill  lACi  CMI  acT 

OtOTUmi  gtwOTnaniOiagMnici 
StUtOafaniwtt 
Ntwige^  PaauyWafM  18940 
{800(544.8891  *  PiiaiS)88&5213 
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The  QiutUiy  t)ijferen\  <• 


Product  Profile 


General  Description 


AUTOMATIC  REPORTS 

The  microprocessor  controlled  RPA-I 
RaPID  Analyzer^*^  automatically 
converts  immunoassay  optical  readings 
to  sample  concentrations  (ppb).  Programs 
for  every  RaPlD  Assay  method  are 
stored  along  with  previous  calibration 
results  for  convenient  instant  operation. 
The  fuly  automatk:  data  reduction  c^jabBty 
is  Important  to  integrate  the  logit  and 
log-linear  enzyme  immunoassay 
procedures  and  produce  directly  report¬ 
able  results. 

SPECIAL  OPTICAL  SYSTEM 
The  specially  designed  optical  system 
and  dual  wavelength  path  in  the  RPA-I 
RaPlD  Analyzer  allow  for  direct  readings 
through  the  round  plastic  RaPlD  Assay 
reaction  tubes.  This  minimizes  diffraction 
due  to  the  curved  surface  and  interference 

^from  scratches  or  finger  marics.  Readings, 
ata  reduction,  storage  and  result  print- 
ut  are  completed  within  one  second 
of  tube  insertion,  thus  providing  high 
throughput  capability. 

SIMPLE  OPERATION 

The  self-prompting  display  facilitates 
quick  and  easy  use.  Method  entry,  test 
steps  and  error  messages  are  ail  displayed. 
Output  ia  through  a  back  lighted  liquid 
crystal  display,  a  simultaneous  thermal 
printer,  or  the  RS-232  Interface. 

EASY  PROGRAM  EXPANSION 

The  RPA-I  is  pfe-pfogrBrmr\ed  to  perform 
all  current  RaPlD  Assay  methods. 
Program  loading  for  new  RaPfD  Assay 
kits  is  accomplished  through  a  customer 
removable  download  cartridge  or  by 
a  keypad  procedure.  The  operating 
program  software  is  contained  in  a 
similar  cartridge  for  easy  field  update  or 
software  modification.  Automatic  battery 
back-up  is  incorporated  to  protect  all 
protocols  and  data  if  power  is  lost 
or  disconnected. 


CONVENIENT 

The  compact  size  of  the  instrument 
makes  it  ideal  for  laboratories  of  any 
size.  The  robust  design  makes  it  easily 
transpoaable  to  other  lab  sites  for 


convenient  use. 


Features 


Easy  -  Seif  prompting  display  for  all  steps. 

Fast  -  Read  times  less  than  1  second  per  tube  with 
immediate  printout. 


Convenient 


Automatic  data  J'sduction  and  readout  in 
concentration  units. 


Software  Driven 


Microprocessor  .memory  maintains  all  assay 
protocol  and  calibration  data. 


Sophisticated  -  Dual  -A^avelength  measurements  produce 
interference  free  readings. 

Flexible  -  Output  on  backlit  liquid  crystal  display,  thermal 
printer  or  RS-232. 
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Specifications 


Mechanical 

System  configuration 
Tube  lypes 
Read  rata 


Compact  bench  top  instrument. 
Glass  or  plastic  12mm  round  lubes. 
1  sample  per  second. 


Electro-Optlcai 
Light  sourca 
Detector 
Wavelengths 
Optics 

Linear  range 
Voltage  range 


Data  Handling 
Input 
Display 
Printer 
Data  storage 


Interface 


Ordering  Information 


High  intensity  quartz-haiogen  lamp. 

Solid  state  photodiodes. 

340  nm  to  630  nm. 

Sichromatic. 

0-2.0A. 

Adaptors  available  for  100/120  and  220/240 
volts,  so  or  60  cycles. 


Membrane  keyboard. 
Liquid  crystal  dsplay. 
Thermal  dot  matrix. 

Data  storage  capability  fon 

—  test  protocols 

—  calibration  curves 
RS232. 


Products 

RPA-I  Analyzer 
Printer  Paper  (12  Rolls) 
Filter  Blocks 
Service  Contract 


(800)  544-3881 


Far  anfsring  or  technical 
assistance  call; 

•  (215)860-5115  •  Fax  (215)  860-5213 


Quality  Program  Plan  Addendum 
Cape  Lisburne  LRRS,  Alaska 


APPENDIX  D  -  Analytical  Methods 
AK101,  AK102,  AND  AK103 


APPENDIX  D 


Alaska  Series  Laboratory  Methods 
for  the  Analysis  of 

Gasoline  Range  Organics  (AKIOI), 
Diesel  Range  Organics  (AK102),  and 
Residual  Range  Organics  (AK103) 


Forward  for  All  AK  Series  Methods 


The  Alaska  Department  of  Environmental  Conservation  (ADEC)  has  published  these 
laboratory  methods  in  order  to  provide  ADEC-approved  laboratory  test  methods  and  related 
information  for  laboratory  analysts,  data  users,  and  other  interested  parties.  The  test  methods 
may  be  used,  without  permission,  for  laboratory  testing  to  provide  measurements  relative  to 
regulations  in  ADEC  programs.  Except  where  explicitly  specified  in  a  regulation,  the  use  of 
these  test  methods  is  not  mandatory. 

These  test  methods  have  been  written  to  provide  comprehensive  guidance  for  analysts 
attempting  to  analyze  samples.  However,  ADEC  does  not  intend  for  users  to  follow  all  details  of 
a  method  in  a  prescriptive,  rote  fashion.  Rather,  except  where  specifically  indicated  by  the  words 
“shall,”  “must,”  or  “required,”  analysts  have  the  flexibility  to  modify  method  procedures, 
parameters,  equipment,  reagents,  etc.  for  all  method  steps,  as  long  as  the  changes  do  not 
adversely  affect  the  method  performance  needed  to  achieve  the  data  quality  needs  of  the  study 
being  conducted.  Examples  of  the  types  of  flexibility  allowed  include  changes  in 
chromatographic  conditions,  columns,  traps,  sample  extraction  conditions,  glassware  and  sample 
size. 


The  flexibility  is  intended  to  provide  laboratories  a  way  to  improve  test  methods  (e.g., 
reduce  the  generation  of  laboratory  wastes,  utilize  existing  equipment,  reduce  costs)  without 
having  to  undergo  elaborate  studies  and  a  time-consuming  approval  process.  In  exercising  this 
flexibility,  laboratories  must  be  able  to  demonstrate  and  document  that  the  changes  implemented 
can  produce  results  that  are  consistent  with  the  data  quality  needs  of  the  intended  application, 
based  on  the  results  of  initial  and  ongoing  quality  control  activities. 

Chapter  One  of  EPA’s  publication  SW-846  describes  a  variety  of  quality  control 
activities  that  mav  be  used  to  evaluate  the  appropriateness  of  any  method  modification  and  of  the 
sample  results.  Additional  quality  control  activities  are  described  in  the  individual  methods. 

The  test  methods  provide  information  relative  to  the  expected  performance  (accuracy, 
precision  and  sensitivity)  of  the  method  when  applied  by  a  well  operated  laboratory.  These 
performance  data  should  be  used  both  to  assist  in  the  selection  of  a  method  for  a  given 
application  and  to  evaluate  whether  a  modification  is  appropriate. 

In  summary,  the  test  methods  included  in  this  appendix  provide  comprehensive  guidance 
which  may  be  used  by  laboratories,  individual  analysts,  and  the  regulated  community.  The 
results  from  quality  control  sample  analyses  are  used  to  evaluate  the  quality  of  sample  results 
relative  to  the  intended  use  of  the  data. 


Method  AKIOI 

For  the  Determination  of  Gasoline  Range  Organics 
Revision  3.0,  1/3 1/96 


Scope  and  Application 

Analytes 

1.1.1  This  method  is  designed  to  measure  the  concentration  of  Gasoline  Range 
Organics  (GRO)  in  water  and  soil.  This  corresponds  to  an  alkane  range  from  the 
peak  start  of  to  the  peak  start  of  C,o  and  a  boiling  point  range  between 
approximately  60®C  and  170°C. 

1.1.2  Components  greater  than  or  equal  to  C,o  present  in  products  such  as  diesel  or  fuel 
oil  are  detectable  under  the  conditions  of  the  method. 

1.1.3  With  the  optional  photo  ionization  detector  (PID),  this  method  can  be  extended 
for  specific  determination  of  volatile  aromatics  (BTEX)  as  specified  in  EPA 
methods  602  and  8020. 

Quantitation  Limits 

1.2.1  The  Practical  Quantitation  Limit  (PQL)  of  this  method  for  GRO  is  approximately 
5  mg/kg  GRO  as  gasoline  for  soils  and  0.1  mg/L  GRO  as  gasoline  for  water. 

Dynamic  Range 

1.3.1  Dilutions  should  be  performed  as  necessary  to  put  the  chromatographic  envelope 
within  the  linear  range  of  the  method.  In  general,  the  approximate  range  is  0.5  to 
2  mg/L  of  gasoline. 

Experience 

1 .4. 1  This  method  is  based  on  a  puxge-and-trap.  Gas  Chromatography  (GC)  procedure. 
This  method  should  be  used  by,  or  under  supervision  of,  analysts  experienced  in 
the  use  of  purge-and-trap  systems  and  gas  chromatographs  as  a  quantitative  tool. 


2. 


Summary  of  Method 


2. 1  This  method  provides  gas  chromatographic  conditions  for  the  detection  of  volatile 
petroleum  fractions  such  as  gasoline.  Other  non-petroleum  compounds,  with  similar 
characteristics  and  boiling  points,  may  also  be  detected  with  this  method.  Samples  must 
be  analyzed  utilizing  purge-and-trap  sample  concentration.  The  gas  chromatograph  is 
temperature  programmed  to  facilitate  separation  of  organic  compounds.  Detection  is 
achieved  by  a  flame  ionization  detector  (FID)  or  PID/FID  in  series.  Quantitation  must  be 
performed  by  comparing  the  total  chromatographic  area  between  and  including 
(he.xane)  and  C,  (nonane),  to  the  peak  start  time  of  C,o,  including  resolved  and 
unresolved  components,  based  on  FID  response  compared  to  a  blended  commercial 
gasoline  standard  (paragraph  3.2)  and  using  forced  baseline-baseline  integration.  See 
Table  1,  for  suggestions  regarding  purge  and  trap  operating  parameters. 

2.2  Water  samples  can  be  analyzed  directly  for  GRO  by  purge-and-trap  extraction  and  gas 
chromatography.  Soil  or  waste  samples  are  dispersed  in  methanol  to  dissolve  the  volatile 
organic  constituents.  (See  Table  2).  A  portion  of  the  methanol  solution  is  injected  into 
water  and  then  analyzed. 

2.3  Special  field  sampling  techniques  are  required  to  minimize  the  loss  of  volatiles  from  soil 
resulting  from  conventional  sampling  and  sample  handling  techniques. 

2.4  This  version  of  the  method  was  developed  by  Dr.  Mary  Jane  F.  Pilgrim,  and  is  based  in 
part  on  U.S.  EPA  SW-846  [1]  methods  5030,  8000,  8020,  8015,  a  single  laboratory 
method  evaluation  smdy  conducted  by  the  American  Petroleum  Institute  (API)  [2],  work 
by  the  EPA  Total  Petroleum  Hydrocarbons  Methods  Committee  [3],  and  work  by  the 
Alaska  Department  of  Environmental  Conservation,  State  Chemistry  Laboratory,  with 
support  from  the  Storage  Tank  Program. 

3.  Definitions 

3.1  Gasoline  Range  Orgamcs  (GRO):  All  chromatographic  peaks,  both  resolved  and 
unresolved,  eluting  between  the  peak  start  time  for  C^  (hexane)  and  the  peak  start  time  for 
C,o  (decane).  Quantitation  is  based  on  a  direct  comparison  of  the  baseline  -  baseline 
integrated  area  within  this  range  to  the  total  area  of  the  calibration  standard  over  the  same 
C5  -  Cio)  range  using  FID  response. 

3.2  Gasoline  Calibration  Standard  (GCS):  An  equal-weight  mixture  of  unleaded,  leaded,  and 
premium  commercial  gasolines  mixed  and  diluted  to  appropriate  concentrations,  used  to 
prepare  a  standard  curve.  In  areas  where  leaded  gasoline  is  not  available,  a  second 
unleaded  regular  gasoline  may  be  used  to  prepare  the  calibration  standard.  Leaded 
gasoline  is  generally  available  from  retailers  of  aviation  fuels.' 


3.3  Calibration  Verification  Standard  (CVS):  A  gasoline  quality  control  standard  (preferably 
ERA  Certified,  or  equivalent)  prepared  as  in  3.2  but  with  product  from  a  source  other 
than  that  used  to  prepare  the  Gasoline  Calibration  Standard.  It  is  used  by  the  laboratory 
as  a  quality  control  check  to  verify  the  accuracy  of  calibration. 

3.4  Continuing  Calibration  Standard  (CCS):  A  mid-range  working  standard  diluted  from  the 
Gasoline  Calibration  Standard,  used  to  verify  that  the  analytical  system  is  operating  in  a 
manner  comparable  to  that  at  the  time  of  calibration. 

3.5  Surrogate  Control  Standard  (SCS):  Either  bromofluorobenzene  or  trifluorotoluene,  or  a 
mixture  of  both,  used  as  a  laboratory  data  quality  control. 

3.6  Surrogate  Control  Sample:  A  method  blank  sample  spiked  with  the  surrogate  used  in  the 
method.  The  surrogate  recovery  is  used  to  evaluate  method  control  (see  7.3). 

3.7  Laboratory  Fortified  Blank  (LFB):  A  method  blank  sample  spiked  with  a  commercial 
gasoline  other  than  the  ones  blended  to  prepare  the  GCS.  The  spike  recovery  is  used  to 
evaluate  method  control.  The  CVS  is  used  in  the  Laboratory  Fortified  Blank. 

3.8  Retention  Time  Window  Standard  :  A  normal  alkane  standard  containing  n-hexane  and 
n-decane  (Cg  and  C,o)  which  is  analyzed  once  per  24  hour  day  or  with  each  batch  of 
samples,  whichever  is  less  frequent,  not  to  exceed  20  samples  per  batch.  This  standard  is 
used  to  establish  the  retention  time  window  for  quantitation  of  GRO.  The  compounds  of 
BTEX  can  be  included  if  all  quality  control  criteria  are  met  (see  section  10). 

3.9  Other  terms  are  as  defined  in  SW-846  [1]. 

4.  Interferences 

4.1  High  levels  of  heavier  petroleum  products  such  as  diesel  or  heating  fuel  may  contain 
some  volatile  components  producing  a  response  within  the  retention  time  range  for  GRO. 
Other  organic  compounds,  including  chlorinated  solvents,  ketones,  and  ethers  are  also 
detectable  by  this  method.  As  defined  in  the  method,  the  GRO  results  include  these 
compounds. 

4.2  Samples  contaminated  with  a  single  compound  which  is  detectable  using  this  method 
(e.g.,  some  solvents,)  and  which  are  quantitated  against  the  GCS,  may  result  in  a  value 
which  is  biased  high  for  that  compound.  This  is  caused  by  the  difference  in  response 
factors  seen  with  the  GCS  and  various  solvents.  An  alternative  detection  and  quantitation 
procedure  may  be  more  appropriate  if  the  identity  and  quantity  of  the  compound  are 
specific  project  concerns. 

4.3  Samples  can  become  contaminated  by  diffusion  of  volatile  organics  during  shipment  and 
storage.  A  trip  blank  prepared  from  reagent  water  (for  water  samples)  or  methanol  (for 
soil  and  sediment  samples)  and  carried  through  sampling  and  subsequent  storage  and 


handling  is  recommended  to  serve  as  a  check  for  such  contamination. 

4.4  Contamination  by  carryover  can  occur  when  high-level  and  low-level  samples  are 
sequentially  analyzed.  To  reduce  carryover,  the  sample  syringe  and  purging  device 
should  be  nnsed  between  samples  with  reagent  water  and  methanol.  If  an  unusuallv 
concentrated  sample  is  encountered,  it  should  be  followed  by  analysis  of  a  solvent  blank 
or  reagent  water  to  check  for  contamination.  For  volatile  samples  containing  high 
concentrations  of  water-soluble  materials,  suspended  solids,  high  boiling  compounds  or 
organohalides,  it  may  be  necessary  to  wash  the  syringe  or  purging  device  with  a  detergent 
solution,  nnse  with  distilled  water  and  methanol,  and  then  diy  in  a  105  °C  oven  between 
analyses.  The  trap  and  other  parts  of  the  system  are  also  subject  to  contamination. 
Therefore,  frequent  bake-out  and  purge  of  the  entire  system  may  be  necessary.  A 

screening  of  all  samples  prior  to  analysis  is  recommended  to  protect  analytical 
instrumentation  (see  9.6.1). 

5.  Safety  Issues 

5. 1  The  toxicity  or  carcinogenicity  of  each  reagent  used  in  this  method  has  not  been  precisely 
defined.  However,  each  chemical  compound  should  be  treated  as  a  potential  health 
hazard.  Exposure  to  these  chemicals  must  be  reduced  to  the  lowest  possible  level  by 
whatever  means  available.  The  laboratory  is  responsible  for  maintaining  a  currer^t 
awareness  file  of  OSHA  regulations  regarding  the  safe  handling  of  the  chemicals 
specified  in  this  method.  A  reference  file  of  material  safety  data  sheets  should  also  be 
made  available  to  all  personnel  involved  in  chemical  analyses.  Additional  references  to 
laboratory  safety  should  be  made  available  and  identified  for  the  information  of  the 
analyst.  Some  data  (i.e.,  on  methanol)  is  available  from  the  Department. 

6.  Apparatus  and  Materials 

(Unless  otherwise  indicated,  all  apparatus  and  materials  are  representative,  not  required.) 

6. 1  Glassware 

6.1.1  40  mL  glass  vials  with  Teflon-lined  septa  and  screw  caps  (a.k.a.,  VGA  or  VOC 

vials). 

6.1.2  4  oz.  amber  glass  wide  mouth  jars  with  Teflon-lined  septa  which  are  fused  to  the 
screw  caps. 

6.1.3  Volumetric  flasks,  class  A:  10  mL,  50  mL,  100  mL,  500  mL  and  1000  mL  with 
ground  glass  stoppers. 

6. 1 .4  Disposable  pipettes:  Pasteur. 

6.2  Syringes 


6.2.1 


5  mL  Luerlock  glass  syringe  and  5  mL  gas-tight  syringe  with  shutoff  valve. 


6.2.2  For  purging  large  sample  volumes  for  low  detection  limit  analysis,  25  or  50  mL 
syringes  may  be  used.  Remember  to  adjust  other  volumes  as  necessary 
throughout  the  method. 

6.2.3  Microsyringes:  1,5, 10, 25, 100, 250,  500  and  1000  uL. 

6.3  Analytical  balance,  capable  of  accurately  weighing  to  the  nearest  0.0001  g  for  preparation 
of  standards  and  per  cent  moisture  determinations,  and  a  top-loading  balance  capable  of 
weighing  to  the  nearest  0.1  g  for  samples. 

6.4  Stainless  steel  spatula 

6.5  Gas  Chromatography 

6.5.1  Gas  Chromatograph:  Analytical  system  complete  with  gas  chromatograph 
suitable  for  purge-and-trap  sample  introduction  and  all  required  accessories, 
including  detectors  (FID  required,  additional  PID  optional),  column  supplies, 
gases  and  syringes.  A  data  system  capable  of  determining  peak  areas  using  a 
forced  baseline  and  baseline  projection  is  required.  A  data  system  capable  of 
storing  and  reintegrating  chromatographic  data  is  recommended. 

6.5.2  Columns: 

6.5.2. 1  Column  1:  105-m  x  0.53  mm  ID.  Restek  RTX  502.2,  0.3  micron 
film  thickness  or  equivalent. 

6.5.2.2 

Capillary  columns  may  be  essential  to  achieve  necessary  resolution.  The 
column  must  resolve  Cj  &om  the  methanol  solvent  front  in  a  mid-range 
LCS  standard  and,  if  BTEX  is  to  be  done  simultaneously,  must  resolve 
ethylbenzene  from  m/p-xylene. 

6.5.2.3 

The  column  must  be  capable  of  separating  typical  gasoline  components 
from  the  surrogate  and  (optional)  internal  standard. 

6.5.3  Purge-and  trap  device:  The  purge-and-trap  device  consists  of  three 

separate  items:  the  sample  purger  (sparging  device),  the 

trap,  and  the  desorber  (furnace).  Several  complete  assemblies  are 
commercially  available.  See  Method  AK  101.0,  Table  1  for  summary. 


6.5.J.1  Purging  chamber.  The  recommended  purging  chamber  is  designed  to 
accept  5  mL  samples  with  a  water  column  at  least  3-cm  deep.  The 
gaseous  headspace  between  the  water  column  and  the  trap  should  have  a 
total  volume  of  less  than  or  e^ual  to  15  mL.  In  any  case,  the  purge 
chamber  must  be  configured  so  that  the  quality  assurance  requirements 
specified  in  section  10  of  this  method  are  met. 

6. 5. 3. 2  Trap:  The  trap  must  be  capable  of  retaining  GCS  components  at  the 
highest  concentration  of  the  calibration  curve,  and  concommitantly  meet 
the  quality  assurance  requirements  specified  in  section  10  of  this  method. 
Before  initial  use,  the  trap  should  be  conditioned  as  specified  by  the 
manufacturer.  Vent  the  trap  effluent  to  the  hood,  not  to  the  analytical 
column.  Prior  to  daily  use,  the  trap  should  be  conditioned,  according  to 
manufacturer’s  specifications,  with  back  flushing.  The  trap  may  be  vented 
to  the  analytical  column  during  daily  conditioning;  however,  the  column 
should  be  run  through  the  temperature  program  before  analysis  of  samples 
to  assure  that  any  contamination  from  trap  conditioning  has  been  removed. 

An  alternate  trap  uses  7.6-cm  Carbopack  B  and  1.3-cm  Carbosieve  S-III 
(Supelco  Cat#  2-0321R).  This  trap  should  be  desorbed  at  240°C  and 
baked  to  300°C.  Another  useful  trap  is  the  ‘T’  trap,  and  should  be 
conditioned  and  used  according  to  manufacturer’s  specifications. 

6.5.0.J  Desorber  (Furnace);  The  desorber  should  be  capable  of  rapidly  heating 
the  trap  to  the  required  temperature  for  desorption.  The  trap  should  not  be 
heated  higher  than  the  manufacturer  specified  tolerances. 

6.5.4  The  purge-and-trap  device  may  be  assembled  as  a  separate  unit  or  may  be  coupled 
to  a  gas  chromatograph,  as  long  as  complete  transfer  of  the  sample  is  assured. 

7.  Reagents  and  Standards 

7.1  Reagent  Water:  Carbon-filtered,  purged  water  which  has  been  shown  to  be  free  from 
purgable  compounds  (this  has  also  been  called  organic-free  water).  Nitrogen  or  helium 
may  serve  as  purge  gas. 

7.2  Methanol;  Pesticide  grade  or  equivalent.  Store  away  from  other  solvents.  At  a 
minimum,  the  methanol  must  not  show  GRO  contamination  above  the  PQL. 


7.3  Stock  Standard  Solutions  -  Prepare  the  following  stock  standards.  Unless  otherwise 
noted,  all  are  prepared  using  the  methanol  listed  in  7.2  as  solvent.  Standard  preparation 
should  follow  guidelines  in  SW  846  [1].  All  standards  prepared  by  the  laboratory  must 
be  stored  without  headspace  at  -10  to  -20°C  and  protected  from  light.  Standards  must  be 
replaced  within  6  months  of  preparation.  Standards  should  be  checked  regularly  to  assure 
their  integrity.  Standards  which  are  purchased  pre-made  from  commercial  suppliers  may 
be  kept  for  the  life,  and  under  conditions,  specified  by  the  manufacturer  if  different  than 
described  in  this  paragraph. 

7.3.1  Internal  Standard:  An  internal  standard  (l-chloro-4-fluorobenzene)  is 

recommended  for  602/8020  quantitation  on  the  PID.  Due  to  potential 

interferences,  the  internal  standard  is  not  recommended  for  GRO  (FID) 
quantitation. 

7.3.2  Recommended  Surrogate:  50  ug/mL  of  bromofluorobenzene  and  /or 

trifluorotoluene  .  Add  5.0  uL  of  this  surrogate  directly  into  the  5  mL  syringe  with 
every  water  sample  and  reference  standard  analyzed.  Surrogate  is  spiked  into  soil 
samples  during  the  extraction  step  (see  8.2.1).  A  second  surrogate  may  be  used  in 
addition  to,  but  not  in  place  of,  the  surrogate  sent  to  the  field  (8.2.1). 

7.3.3  Retention  Time  Window  Standard:  This  mixture  of  hexane  and  decane  serves  as 
a  retention  time  window  defining  mix  for  GRO.  The  concentration  of  the 
individual  components  should  not  be  less  than  500  ug/mL  and  not  more  than  1000 
Ug/mL.  Additional  standards  may  be  added  to  this  mix  if  602  or  8020  is  to  be 
done  concomitantly. 

7.3.4  Calibration  Standards:  A  mixture  of  equal  weights  of  leaded,  unleaded  and 
supreme  gasolines  serves  as  the  Gasoline  Calibration  Standard.  No  fewer  than  o 
concentrations  of  the  GCS  are  diluted  directly  into  a  5  mL  syringe  (linear  range 
approx.  0.5  to  2.0  mg/L)  at  the  time  of  calibration.  BTEX  calibration  should  meet 
the  criteria  specified  in  EPA  method  602  for  waters  [11]  and  in  SW846  method 
8020  for  soils  [1].  Other  than  one  standard  concentration  near  the  practical 
quantitation  limit,  the  expected  range  of  concentrations  found  in  real  samples 
should  define  the  working  range  of  the  GC  (see  9.3.2). 

7.3.5  Stock  Standard  for  Calibration  Verification::  From  a  blend  of  commercial 
gasolines  other  than  those  used  to  prepare  the  GCS,  make  an  equal  weight  mixture 
as  described  in  7.3.4.  Prepare  a  dilution  of  500  ug/mL  in  methanol.  Addition  of 
the  following  amounts  yields  the  indicated  concentrations  when  preparing  LFBs: 


0.005  mL  added  to  5  mL  water: 
0.5  mL  added  to  10  g  soil: 


0.5  mg/L 
25  mg/kg 


When  verifying  the  BTEX  calibration  curve,  the  criteria  set  forth  in  EPA  method 
602  should  be  met  [I  I], 

8.  Sample  Collection,  Preservation,  Handling,  and  Holding  Times 

8. 1  Aqueous  Samples: 

8.1.1  Aqueous  samples  should  be  collected  without  agitation  and  without  headspace  in 
contaminant-free,  amber  glass  40-mL  vials  with  Teflon-lined  septa  in  the  caps.  A 
sufficient  number  of  samples  should  be  collected  to  provide  for  quality  control 
criteria,  and  for  back-up  in  the  event  of  breakage.  If  amber  glass  vials  are  not 
available,  clear  glass  may  be  substituted  if  the  samples  are  protected  from  light. 
The  Teflon  layer  must  contact  the  sample  (zero  headspace).  Sample  vials  should 
contain  200  uL  of  50%  HCl  as  a  preservation  for  volatile  analytes.  Refrigerated 
samples  (4°  +  2°  C)  must  be  analyzed  within  14  days  of  collection. 

8.1.2  A  trip  blank  (contaminant-free  amber  glass  40-mL  vial  with  Teflon-lined  septum, 
filled  to  zero  headspace  with  purged,  organic  free  water)  must  accompany  all 
sampling  kits,  at  a  recommended  ratio  of  1  for  every  10  samples  collected,  and 
should  be  stored  and  analyzed  with  the  field  samples. 

8.2  Soils  and  Sediments:  Soil  and  sediment  samples  require  special  procedures  to  minimize 

the  loss  of  volatiles  during  transit  from  the  field  to  laboratory. 

8.2.1  Soil  or  sediment  samples  must  be  collected  into  appropriately  sized  containers  and 
submerged  in  surrogated  methanol. 

8.2.2  Solid  samples  should  be  collected  with  minimum  disturbance  into  tared  4  oz  (or 
larger,  if  appropriate)  jars  with  a  Teflon-lined  septum  fused  to  the  lid.  25  mL 
aliquots  of  methanol  (includes  1.2  mL  of  a  surrogate  solution  at  50  ug/mL)  should 
be  carefully  added  to  the  undisturbed  soil  until  the  sample  is  submerged. 

8.2.3  It  is  extremely  important  that  the  weight  of  the  jar,  the  weight  of  the 
methanol/surrogate  solution  and  the  weight  of  the  sample  collected  be  known. 
These  must  either  be  measured  directly,  or  sufficient  information  documented  so 
that  these  weights  can  be  calculated. 

8.2.4  The  ratio  of  soil  to  methanol  used  to  calculate  the  MDL  and  PQL  offered  in  this 
method  was  1:1  (w:w).  However,  absorbent,  organic  soils  such  as  muskeg  and 
tundra  will  require  a  higher  methanol-to-sample  ratio,  while  beach  sand  may 
tolerate  a  lower  ratio. 

8.2.5  Soil  for  volatiles  analysis  can  be  collected  using  any  coring  device  that  minimizes 


soil  distxirbance.  Any  scraping,  stirring  or  similar  activity  will  result  in  a  loss  of 
volatiles  during  sampling.  A  sufficient  number  of  samples  should  be  collected  to 
provide  for  backup  in  the  event  of  breakage. 

8.2.6  Although  it  is  not  necessary  to  refrigerate  all  preserved  samples  at  4±2°C  after 
collection  and  until  analysis  is  complete,  collected  samples  must  be  kept  below 
25°  C. 

8.2.7  A  second  surrogate  added  to  the  methanol  and  soil  mixture  after  sample  collection 
may  be  used  in  addition  to,  but  not  in  place  of,  the  surrogate  with  which  the  field 
methanol  was  prepared. 

8.2.8  A  reagent  methanol  trip  blank  should  be  prepared  in  the  same  manner  as  the 
sample  vials,  and  should  contain  surrogated  methanol.  Trip  blanks  must 
accompany  all  sampling  kits,  at  a  recommended  ratio  of  1  for  every  10  samples 
collected,  and  should  be  stored  and  analyzed  with  the  field  samples. 

8.2.9  Field  blanks  may  be  added  to  the  sampling  protocol  and  are  prepared  in  the  field 
by  addition  of  surrogated  methanol  to  the  prepared  container,  as  required  by  the 
Assessment  Firm  or  the  Project  Manager. 

8.2  10  A  sample  of  the  same  soil  to  be  analyzed  for  GRO  should  be  collected  into  a 
moisture-proof  container  for  %  moisture  determination.  This  sample  should  be 
processed  as  soon  as  possible  upon  arrival  at  the  laboratory  to  assure  that  the 
resulting  moisture  determination  is  representative  of  the  preserved  sample  as 
surveyed. 

8.2.11  Trip  blanks,  field  blanks,  method  blanks,  etc.  should  be  prepared  firom  the  same 
batch  of  solvent,  reagents  and  vials  as  are  used  for  sample  collection. 

8.3  28  days  is  the  maximum  holding  time  for  soil  and  sediment  samples  collected  into 
methanol. 

8.4  Because  the  jars  are  pre-weighed,  it  is  extremely  important  that  the  sampler  put  evidence 
tape  on  the  kit  ONLY  and  not  on  the  individual  bottles.  Removal  of  evidence  tape  is 
extremely  difficult  and  the  additional  weight  biases  final  results.  Also,  the  glue  on  the 
evidence  tape  can  contribute  to  the  volatiles  concentration  in  the  sample  (per  Rocky 
Mountain  Analytical). 

8.5  Trip  blanks,  field  blanks  and  bottle  blanks  should  be  prepared  as  appropriate  to  meet  the 
quality  assurance  goals  of  the  project  plan. 


9. 


Procedure 


9. 1  Volatile  compounds  are  Introduced  into  the  gas  chromatograph  by  purge-and-trap.  Purge 

gas  should  be  set  at  a  flow  rate  of  25  -  40  mL/min.  and  purge  time  at  12  min.,  or 

conditions  necessary  to  optimize  the  resulting  chromatography. 

9.2  Waters: 

9.2. 1  Purge-and-trap  may  be  used  directly  on  most  water  samples. 

9.2.2  Water  samples  high  in  dispersed  sediments  (non-settling  or  slow  settling  solids) 
must  NOT  be  filtered  before  analysis,  as  this  results  in  loss  of  volatiles.  In  most 
cases,  a  muddy  water  sample  can  be  left  undisturbed  until  the  solids  settle  out.  An 
aliquot  of  the  sample  can  then  be  taken  with  a  5  mL  gas  tight  syringe,  being 
careful  not  to  disturb  the  sediment  layer.  Introduction  of  sediment  into  the  purge 
device  can  result  in  occlusion  of  the  fiit,  leading  to  incomplete  purging  of  the 
sample  and  low-biased  results.  In  any  case,  sample  preparation  should  be  noted, 
and  an  approximate  volume  given  for  the  solids,  if  present. 

9.3  Soils  and  Sediments: 

9.3.1  Soils  and  solids  are  methanol  extracted.  An  aliquot  of  the  extract  is  added  to 
reagent  water  and  analyzed  as  in  9. 1 0. 

9.3.2  For  best  retention  of  volatile  compounds,  samples  should  be  collected  into  tared, 
methanol  and  surrogate  containing  sample  jars  (see  8.2). 

9.J.J  The  entire  volume  of  soil  must  be  submerged  in  a  methanol  and  surrogate 
solution. 

9.3.4  Weigh  the  sample  jar  upon  receipt  and  record  the  total  filled  weight.  Swirl  the  jar 
gently  for  2  minutes  to  be  sure  that  the  soil  sample  is  dispersed  into  the  methanol, 
and  allow  the  sediment  to  settle.  It  is  recommended  that  the  meniscus  of  the 
methanol  be  marked  and  dated  on  the  outside  of  the  jar. 

9.3.5  Best  results  are  obtained  by  allowing  the  sample  volatiles  to  equilibrate  with  the 
methanol  for  at  least  48  hours  before  continuing  with  the  analysis.  However,  this 
is  not  always  possible.  In  any  case,  note  the  time  difference  between  when  the 
methanol  was  delivered  into  the  soil  sample  and  when  analysis  was  initiated. 

9.4  Soils  and  Sediments  Collected  without  Methanol  Preservation: 

9.4.1  When  solids  are  collected  by  the  sampling  techniques  in  SW-846  [1],  volatile 
results  are  biased  low.  Therefore,  data  from  these  samples  (collected  without 
methanol  preservative)  must  be  reported  as  "greater  than  or  equal  to"  the 
calculated  mg/kg  GRO  as  gasoline  and  may  not  be  accepted  as  valid  by  state 
project  managers. 


9.4.2  To  prepare  extracts  from  these  types  of  collection  containers,  gently  mix  the 
contents  of  the  sample  container  with  a  narrow  metal  spatula.  Do  not  discard  any 
supernatant  liquids,  as  the  entire  contents  of  the  sample  container  must  be 
represented. 

9.4.3  For  sediment/soil  and  waste  that  are  insoluble  in  methanol,  weigh  10  g  (wet 
weight)  of  sample  into  a  tared  20  mL  vial,  using  a  top  loading  balance.  Note  and 
record  the  actual  weight  to  0. 1  g. 

9.4.4  Quickly  add  9.5  mL  of  methanol  and  0.5  mL  of  the  50  ug/mL  surrogate  spiking 
solution  to  the  vial  (or,  after  adding  spiking  solution,  fill  to  the  line  on  the 
volumetric  flask),  cap  and  swirl  (do  not  shake)  for  2  min. 

9.4.5  Allow  sediment  to  settle.  Note  alternate  sample  preparation  procedure  on  data 
transmittal. 

Note:  To  avoid  loss  of  volatile  organics  or  cross  contamination,  these  steps  must  be 

performed  rapidly  and  without  interruption,  in  a  laboratory  free  from  solvent  fumes. 

Methanol  Soluble  Solids: 

9.5.1  For  waste  that  is  soluble  in  methanol  weigh  1  g  (wet  weight),  to  the  nearest  0.1  g, 
into  a  tared  10  mL  volumetric  flask. 

9.5.2  Quickly  add  9.5  mL  of  methanol  and  0.5  mL  of  the  50  ug/mL  surrogate  spiking 
solution  to  the  vial  (or,  after  adding  spiking  solution,  fill  to  the  line  on  the 
volumetric  flask),  cap  and  swirl  for  2  minutes,  to  disburse  the  waste  into  the 
methanol. 

9.5.3  Allow  sediment  to  settle,  pipette  an  aliquot  to  an  amber  glass  vial  for  storage  at 
4=2°C  (zero  headspace). 

Sample  Screening: 

9.6.1  It  is  highly  reconunended  that  all  samples  be  screened  prior  to  analysis,  as  these 
samples  may  contain  enough  petroleum  product  to  overload  the  column  and/or 
detector(s).  This  screening  step  may  be  analysis  of  a  solid  sample's  methanol 
extract  (diluted)  using  AKIOI,  the  headspace  method  (SW-846  Method  3810  [1]) 
or  the  hexadecane  extraction  and  screening  method  (SW-846  Method  3820  [1]). 

Gas  Chromatography  Conditions  (recommended) 

9.7.1  Column  1:  Set  helium  column  pressure  to  20#.  Set  column  temperature  to  30°C 
for  1  min.,  then  ramp  at  a  rate  of  5°C/min.  to  100°C,  then  8°C/min.  to  240°C  and 


hold  for  7.5  min.  Conditions  may  be  altered  to  improve  the  resolution  of  GRO. 

9.7.2  Other  columns:  Set  GC  conditions  to  meet  the  criteria  in  6.5.2.2. 

9.8  Calibration: 

9.8.1  The  GC  system  should  be  set  up  as  in  Section  6.5.  This  should  be  performed  prior 
to  calibration  or  to  final  preparation  of  the  samples  or  sample  extracts  for  analysis. 

9.8.2  The  GRO  calibration  curve  must  be  represented  by  no  less  than  3  concentrations 
of  GCS  (a  5  point  calibration  curve  is  recommended).  Prepare  final  solutions  of 
GCS  and  Surrogate  directly  in  a  5-mL  glass  syringe  containing  reagent  water  in 
the  following  manner:  Using  a  microsyringe,  add  the  aliquot  of  calibration 
standard  directly  to  the  reagent  water  in  the  glass  syringe  (refer  to  9.10.7)  by 
inserting  the  needle  through  the  syringe  opening.  When  discharging  the  contents 
of  the  microsyringe,  be  sure  that  the  tip  of  the  needle  is  well  beneath  the  surface 
of  the  reagent  water  to  prevent  escape  of  calibration  standard  components. 
Similarly,  add  5.0-uL  of  the  50  ug/mL  SCS.  Inject  the  prepared  dilution(s)  into 
the  purge  vessel(s)  through  the  two  way  valve,  and  proceed  with  calibration. 

9.8.3  Choose  GCS  concentrations  to  cover  the  GRO  range  expected  in  the  samples  or 
the  linear  range  of  the  instrument,  whichever  is  less.  One  of  the  concentrations 
must  be  near  the  practical  quantitation  limit.  Due  to  potential  carry  over,  it  is 
recommended  that  not  more  than  10  ug  of  gasoline  in  5  mL  of  water  (2  mg/L)  be 
purged.  A  calibration  concentration  at  0.01  mg/L  (0.5  to  1.5  ug/L  for  individual 
volatiles)  is  recommended  for  additional  quantitation  if  BTEX  is  to  be  included. 

9.8.4  Tabulate  the  area  response  of  the  gasoline  against  mass  injected.  The  ratio  of  the 
amount  injected  to  the  response,  the  response  factor  (RF),  can  be  calculated  for 
the  standard  at  each  concentration.  If  the  percent  relative  standard  deviation 
(%RSD)  is  less  than  25%  over  the  working  range,  linearity  through  the  origin  can 
be  assumed,  and  the  continuing  calibration  response  factor  can  be  used  in  place  of 
a  calibration  curve.  Use  the  average  response  factor  from  the  calibration  curve  as 
reference. 

External  Standard  Response  Factor  =  Total  peak  area  of  standard 

Mass  injected 

Internal  Standard  Response  Factor  =  (Ax')  ('Cis') 

(Cx)  (Ais) 


Where;  Ax  =  Peak  area  response  of  analyte 

Ais  =  Peak  area  response  of  internal  standard 
Cis  =  Concentration  of  internal  standard 
Cx  =  Concentration  of  analyte 


9.8.5  The  calibration  curve  must  be  confirmed  using  the  CVS.  This  second  source 
standard  (7.5.3)  verifies  the  accuracy  of  the  calibration.  The  concentration  of  the 
CVS  should  be  within  the  expected  concentration  range  of  the  samples  to  be 
analyzed. 


9.8.6  The  working  calibration  curve  or  response  factor  must  be  verified  on  each 
working  day  by  the  injection  of  a  midpoint  CCS.  The  CCS  is  a  diluted  aliquot  of 
the  same  standard  used  to  initially  calibrate  the  instrument.  If  the  response  factor 
for  the  CCS  varies  from  the  average  response  factor  from  the  calibration  curve 
(9.8.4)  by  more  than  25%  a  new  calibration  curve  must  be  prepared. 


Percent  difference  =  R.  -  x  100 

R. 


where: 

R,  =  Average  RF  from  the  calibration  curve. 
R,  =  Response  factor  from  CCS. 


Retention  Time  Window 


9.9.1  Before  establishing  windows,  be  certain  that  the  GC  system  is  within  optimum 
operating  conditions  (6.5).  Make  three  injections  of  the  Retention  Tune  Window 
Standard  (7.3.3)  throughout  the  course  of  a  72  hour  period.  Serial  injections  over 
less  than  a  72  hour  period  result  in  retention  time  windows  that  are  too  tight. 

9.9.2  Calculate  the  standard  deviation  of  the  three  absolute  retention  times  for  each 
component  and  for  the  surrogate. 

9.9.2.1 

The  retention  time  window  for  individual  peaks  is  defined  as  plus  or 
minus  three  times  the  standard  deviation  of  the  absolute  retention  time  for 
each  component. 

9.9.2.2 

In  those  cases  where  the  standard  deviation  for  a  particular  analyte  is  zero, 
the  laboratory  should  use  ±0.05  min.  as  a  retention  time  window. 

9.9.3  The  laboratory  must  calculate  retention  time  windows  for  each  standard  on  each 
GC  column  and  when  a  new  GC  column  is  installed  or  instrument  conditions 
changed.  The  laboratory  must  retain  the  data  and  update  it  at  least  once  a  year. 


Gas  Chromatograph  Analysis: 


9.10.1  Samples  are  analyzed  by  GC/FID.  Water,  with  or  without  methanol  extract,  to  be 
analyzed  for  GRO  is  introduced  into  the  programmed  gas  chromatograph  (section 
9.2)  using  purge-and-trap  sample  concentration. 

9.10.2  If  imtial  calibration  (9.8)  has  been  performed,  verify  the  calibration  by  analysis  of 
a  mid-point  CCS  (9.8.6).  With  each  day's  run,  open  a  24  hour  analysis  window. 
This  is  done  by  running  the  Retention  Time  Window  Standard. 

9.10.3  A  LFB  at  a  concentration  representative  of  the  field  samples  being  analyzed  must 
also  be  run  once  every  20  samples  and  at  the  end  of  each  sequence  or  twice  in 
each  batch,  whichever  is  more  frequent.  If  the  result  does  not  fall  within  the  range 
specified  in  Table  3,  corrective  action  must  be  performed.  A  matrix  spike/matrix 
spike  duplicate  may  be  used  in  place  of  the  LFBs  if  the  quality  control  criteria 
specified  in  Table  1  for  LFBs  is  met. 

9.10.4  Calculate  the  percent  difference  of  the  response  factor  from  the  mid-point  CCS 
from  the  mean  response  factor  for  each  analyte  to  be  quantitated  (as  in  9.8.4). 
This  is  done  for  GRO  as  a  "group"  from  the  CCS  if  GRO  cmly  is  to  be  quantitated 
and^  for  each  of  the  components  in  the  Retention  Time  Window  Standard  if 
additional  quantitation  for  BTEX  is  required.  If  the  response  factors  have  a 
difference  greater  than  25%,  corrective  action  must  be  taken. 

9.10.5  A  reagent  water  blank  must  be  analyzed  each  day  to  determine  the  area  generated 
from  normal  baseline  noise  under  the  conditions  prevailing  within  the  24  hour 
period.  Add  100  uL  of  methanol  to  the  blank  when  soil  or  sediment  extracts  are 
to  be  analyzed.  The  noise  area  is  generated  by  projecting  a  horizontal  baseline 
between  the  retention  times  observed  between  the  beginning  of  hexane  and  the 
beginning  of  decane.  This  lab  control  sample  is  integrated  over  the  GRO  area  in 
the  same  manner  as  for  the  field  samples  and  is  reported  as  the  reagent  blank.  Do 
not  blank  subtract.  This  information  is  for  data  interpretation  purposes 
only. 

9.10.6  Blanks  should  also  be  run  after  samples  suspected  of  being  highly  concentrated,  to 
prevent  carryover.  If  the  blank  analysis  shows  contamination  above  the  practical 
quantitation  limit,  the  trap  and  column  must  be  baked  out  and  subsequent  blanks 
analyzed  until  the  system  is  shown  to  retain  contaminants  at  concentrations  less 
than  the  PQL. 

9.10.7  Water  samples  may  be  introduced  into  the  system  in  the  following  manner: 

9.10.7.1  Remove  the  plunger  from  a  5-mL  syringe  and  attach  a  closed  syringe 
valve.  Open  the  sample  or  standard  bottle,  which  has  been  allowed  to 
come  to  ambient  temperature  and  pour  the  sample  into  the  syringe  using 


caution  not  to  agitate  the  sample  which  would  result  in  loss  of  volatiles. 
Replace  the  plunger  and  compress  the  sample.  Invert  the  syringe  so  that 
the  air  bubble  rises  to  the  top  (valve  end)  of  the  syringe.  Open  the 
syringe  valve  and  vent  any  residual  air  while  adjusting  the  sample 
volume  to  5.0  mL.  Add  5  uL  surrogate  spiking  solution  through  the 
valve  bore  of  the  syringe  and  proceed  with  analysis. 

9.10.7.2  This  process  of  taking  an  aliquot  destroys  the  validity  of  the  liquid 
sample  for  future  analysis.  Therefore,  if  there  is  only  one  40-niL  vial  of 
sample,  the  analyst  should  fill  a  second  syringe  at  the  same  time  the  first 
one  is  prepared,  in  the  same  manner,  to  protect  against  possible  loss  of 
sample  integrity.  This  second  sample  is  maintained  at  4±2®C  with  valve 
closed  only  until  such  time  as  the  analyst  has  determined  that  the  first 
sample  has  been  analyzed  successfully.  If  a  second  analysis  is  needed,  it 
must  be  from  the  second  syringe  and  must  be  analyzed  -within  24  hours 
of  the  opening  of  the  original  sample  vial.  Care  must  be  taken  to  prevent 
air  from  leaking  into  (and  to  prevent  volatiles  from  leaking  out  of)  the 
syringe  containing  the  backup  aliquot. 

9.10.8  Methanol  extracts  from  soils  or  sediments  must  be  diluted  into  reagent  water  for 
analysis,  as  are  methanol  soluble  dilutions.  Table  2  is  provided  at  the  end  of  the 
method  to  help  determine  the  volume  of  methanol  extract  to  add  to  the  5  mL 
volume  of  regent  water,  in  order  to  keep  the  response  of  the  major  constituents  in 
the  upper  half  of  the  linear  range  of  the  curve.  The  maximum  volume  of 
methanol  extract  usable  per  5  mL  purge  volume  is  usually  100  uL  (this  is  used  in 
calculating  the  PQL,  section  1 .2). 

9.10.8.1  Follow  directions  for  filling  a  syringe  as  outlined  in  9.10.7.1,  except  use 
reagent  water  instead  of  sample.  Introduce  desired  volume  of  methanol 
extract  by  inserting  the  needle  of  a  microsyringe  through  the  valve 
opening  of  the  reagent  water  filled  5  mL  syringe  and  depressing  the 
micropipette  plunger  when  the  needle  is  well  below  the  surface  of  the 
reagent  water.  The  surrogate  has  already  been  added  (see  8.2).  Proceed 
with  analysis. 

9.10.9.  Dilutions: 

9.10.9.1  If  the  product  concentration  exceeds  the  linear  range  of  the  method  as 
defined  by  the  range  of  the  calibration  curve,  the  sample  (or  extract  or 
dilution)  must  be  diluted  and  reanalyzed.  The  response  of  the  major 
peaks  should  be  kept  in  the  upper  half  of  the  linear  range  of  the 
calibration  curve. 


.  .  .2  It  is  most  desirable  to  adjust  the  volume  of  extract  introduced  into  the 

reagent  water  as  in  9. 10.8. 1  in  order  to  compensate  for  concentrated 
sample  extracts.  However,  if  that  is  not  possible,  the  following 
procedure  is  appropriate  for  diluting  samples.  All  steps  must  be 
performed  without  delays  until  the  diluted  sample  is  in  a  gas-tight 
syringe: 

9.10.9.3  Dilutions  may  be  made  in  class  A  volumetric  flasks  (10  mL  to  100  mL 
seem  most  usefol).  Select  the  volumetric  flask  that  will  allow  for  the 
necessary  dilution.  Although  intermediate  dilutions  may  be  necessary 
for  highly  concentrated  samples,  remember  that  the  more  transfers  the 
sample  makes,  the  greater  the  chance  components  will  be  lost. 

9.10.9.4  Calculate  the  approximate  volume  of  reagent  water  to  be  added  to  the 
volumetric  flask  selected  and  add  slightly  less  than  this  to  the  flask. 

9.10.9.5  Inject  the  proper  aliquot  of  sample  from  the  syringe  prepared  in 
Paragraph  9.10.7.2  into  the  flask.  Aliquots  of  less  than  1-mL  are  not 
recommended  for  dilution  of  water  samples  using  this  method.  Make 
sure  aliquot  is  introduced  well  below  the  surface  of  the  reagent  water  in 
the  volumetric  flask  to  minimize  sample  loss. 

9.10.9.6  Dilute  the  sample  to  the  mark  with  reagent  water,  disturbing  the  surface 
as  little  as  possible.  Cap  the  flask  and  invert  three  times.  Repeat  the 
above  procedure  for  additional  dilutions.  Continue  as  in  9. 10.7. 

9.10.10  Alternative  Dilution  Technique : 

9.10.10.1  Alternatively,  the  dilutions  can  be  made  directly  in  the  glass  syringe  to 
avoid  loss  of  volatiles.  If  diluting  methanol  extracts,  follow  9.10.8 
using  a  smaller  volume  of  extract  in  the  5  mL  purge  volume  or  the 
procedure  outlined  for  the  dilution  of  water  samples. 

9.10.10.2  Attach  a  syringe-syringe  valve  assembly  to  the  syringe  valve  on  the 
purging  device.  Open  the  syringe  valves  and  inject  sample  into  the 
purging  chamber.  Proceed  with  the  analysis.  For  more  information, 
refer  to  purge-and-trap  methods  in  SW-846  [1]. 


9. 1 1 .  Moisture  Determination  for  Solids 


9. 1 1 . 1  Moisture  determinations  must  accompany  all  soils  data  (reported  in  mg/dry  kg)  so 
the  client  can,  at  will,  determine  the  results  in  the  original  soil  condition. 
Reporting  in  mg/dry  kg  can  best  be  done  if  an  unpreserved  portion  of  the  sample 
(collected  without  methanol)  is  provided.  Because  of  the  potential  for  high 
gasoline  or  related  compound  concentrations  in  the  soil,  all  drying  should  be  done 
under  a  functioning  hood. 

9. 1 1 .2  To  determine  percentage  of  moisture,  pre-weigh  an  aluminum  weighing  boat. 
Weigh  5-10  g  of  the  sample  into  the  boat  and  record  both  weights  to  the  nearest 
0.001  g.  Dry  the  sample  overnight  in  a  warm  ( 100±5®C)  oven. 

9.11.  3  Remove  the  sample  from  the  oven  and  cool  in  a  desiccator  until  the  sample 
reaches  room  temperature,  and  weigh  to  the  nearest  O.OOlg.  Record  the  weight. 

9.1 1.4  Return  the  soil  sample  to  the  oven  for  an  additional  time  period  (not  less  than  2 
hours),  cool  again  in  the  desiccator  until  the  sample  reaches  room  temperature, 
and  weigh  to  the  nearest  O.OOlg. 

9.1 1.5  If  the  weight  of  the  sample  has  remained  constant  (±  4%)  from  the  initial  "dry" 
weight  (9.11.4),  use  this  number  for  the  moisture  determination  (see  9.12.2).  If 
the  second  weighing  shows  that  the  sample  has  lost  further  weight,  continue 
drying  and  weighing  the  sample  until  the  weight  becomes  constant,  then  proceed 
to  9.12.2. 

9.11.6  If  a  sample  contains  a  high  concentration  of  petroleum  product,  constant  weight 
may  be  difficult  to  attain.  If,  after  several  tries,  the  ±4%  criteria  cannot  be 
reached  an  estimated  %  moisture  may  be  reported  with  appropriate  explanation. 

9.12  Calculations: 

9.12.1  External  Standard  Calibration: 

The  concentration  of  Gasoline  Range  Organics  in  the  sample  is  determined  by 
calculating  the  absolute  weight  of  analyte  purged,  from  a  summation  of  peak 
response  for  all  chromatographic  peaks,  resolved  and  unresolved,  eluting  between 
the  peak  start  time  for  C^  (hexane)  and  the  peak  start  time  for  Cjq  (decane),  using 
the  calibration  curve  or  the  calibration  factor  determined  in  9.8  and  baseline- 
baseline  projection.  Refer  to  Section  9.9  (Retention  Time  Window.) 


The  concentration  of  GRO  may  be  calculated  as  follows  [Method  8000A,  1]: 
Aqueous  Samples: 


C,(mg/L)=  (A.¥D) 
(Rf)(Vs) 


Where: 

Q  = 

Concentration  of  Gasoline  Range  Organics 

Rf= 

Response  factor,  as  described  in  9.8.4 

A,= 

Response  for  the  Gasoline  Range  Organics  in  the  sample, 
units  in  area 

v.= 

Volume  of  sample  purged,  in  liters. 

D  = 

Dilution  factor,  if  dilution  was  performed  on  the  sample 
prior  to  analysis.  If  no  dilution  was  made,  D  =  1, 
dimensionless. 

Solid  samples  (methanol  extraction): 

C,(mg/kg)  =  (4.)(Vt)(D) 

(Rf)(W)(Vi) 

Where: 

V,  =  Volume  of  total  extract  (uL)  (use  10000  uL  for  standard  10 
mL  extract  volume). 

Vj  =  Volume  of  extract  actually  purged  (uL) 

W  =  Weight  of  sample  extracted,  kg.  The  wet  weight  is  used. 

A,,  Rf,  and  D  have  the  same  definition  as  above. 

Note:  Some  chromatographic  software  programs  are  capable  of  performing 
these  calculations  with  minimal  analyst  intervention. 

9. 1 2.2  Moisture  Determination  (%) 

Moisture  (%)  =  (A-C)/(A-B)  x  100 
Where: 

A  =  weight  of  aluminum  boat  +  wet  sample 
B  =  weight  of  boat 
C  =  weight  of  boat  +  dry  sample 

9.12.3  Internal  Standard  Calibration. 

If  internal  standard  calibration  is  used,  please  refer  to  SW  846  Method  8000A[1]. 
10.  Quality  Control  (See  Method  AK  101.0,  Table  3) 

10. 1  The  laboratory  must  demonstrate,  through  the  analysis  of  quality  control  check  standards. 


that  the  operation  of  the  measurement  system  is  in  control.  This  must  include  the 
analysis  of  QC  check  samples  plus  the  calculation  of  average  recovery  and  the  standard 
deviation  of  the  recovery  as  outlined  in  Method  8000,  Section  8.0,  and  in  this  method. 

10.2  After  successful  calibration  (Section  9.3),  analyze  a  reagent  blank  sample.  The  reagent 
blank  must  be  analyzed  with  every  analytical  batch.  The  surrogate  recovery  must  be 
within  established  limits  (see  Table  3),  or  within  the  limits  established  by  the  project  plan 
(whichever  is  more  stringent).  Also,  the  mid-point  CCS  must  be  analyzed  at  the  end  of 
each  sequence  and  once  per  20  samples,  and  compared  to  the  successful  calibration  as 
described  in  9.8.6,  and  fall  within  established  limits  (see  Table  3). 

10.3  With  every  batch,  duplicate  LFBs  must  be  analyzed.  The  matrix  for  these  samples  should 
be  reagent  water  for  batches  of  aqueous  samples  or  methanol/Ottawa  sand  (or  other 
appropriate  standard  soil)  for  soil  sample  batch  analyses.  The  accuracy  and  precision  of 
the  duplicates  must  be  within  established  limits  (see  Table  3). 

1 0.4  With  every  batch  of  samples  extracted,  the  reagent  blank  must  be  analyzed.  The  reagent 
blank  must  have  GRO  less  than  the  practical  quantitation  limit. 

10.5  If  any  of  the  criteria  in  9.3,  10.2,  10.3  and  10.4  are  not  met,  corrective  action  must  be 
taken  before  samples  are  analyzed. 

10.6  Calculate  the  surrogate  recovery  in  each  sample.  If  recoveries  are  outside  established 
limits  (Table  3),  verify  calculations,  dilutions,  and  standard  solutions.  Verify  instrument 
performance. 

10.6.1  High  recoveries  may  be  due  to  a  coeluting  matrix  interference  -examine  the 
sample  chromatogram. 

10.6.2  Low  recoveries  may  be  due  to  adsorption  by  the  sample  matrix  (i.e.,  high  humus 
soils). 

10.6.3  Low  recoveries  may  be  due  to  a  poor  purge  (clogged  purge  tube  or  frit).  If  this  is 
suspected,  check  the  purge  tube  with  a  blank  before  reanalyzing  the  sample. 

10.6.4  If  the  surrogate  recovery  is  outside  established  limits  due  to  suspected  matrix 
effects,  GRO  results  must  be  flagged.  If  the  surrogate  recovery  is  less  than  50%, 
and  the  calculated  GRO  results  are  within  a  factor  of  2  of  the  action  lumt,  the 
laboratory  should  recommend  that  the  client  resubmit  the  sample  for  matrix  spike 
and  matrix  spike  duplicate  analysis.  This  is  a  recommendation,  not  a  requirement 
of  the  method,  and  therefore,  the  onus  is  not  on  the  analytical  laboratory  to  absorb 
the  cost  of  the  additional  analyses. 

10.7  Bottle  blanks  and  matrix  spikes  are  recommended  for  specific  sampling  programs.  Field 
blanks,  trip  blanks,  field  duplicates  are  required  as  stated  in  Chapter  2,  section  9  of  the 
UST  Procedures  Manual. 


10.8  Minimum  quality  control  acceptance  criteria  are  set  forth  in  section  10  of  this  method. 
More  stringent  quality  control  criteria  may  be  required  by  specific  project  plans. 

10.9  Corrective  Action 

10.9.1  Calibration 

10.9.1.1  If  the  initial  calibration  does  not  meet  the  criteria  set  forth  in  9.8.4  and 
9.8.5,  the  instrument  must  be  recalibrated. 

10.9.1.2  If  the  continuing  calibration  does  not  meet  the  criteria  set  forth  in  9.8.6 
and  Table  3,  the  instrument  must  be  recalibrated. 

10.9.2  Surrogates 

10.9.2.1  If  surrogates  are  outside  established  control  limits  (Table  3),  the 
following  assessments  and/or  correction  actions  must  occur: 

A)  Check  to  be  sure  there  are  no  errors  in  calculations  and  that  the 
concentration  of  the  surrogate  and  internal  standard  solution  are  correct. 

B)  Check  instrument  performance  to  determine  if  it  is  within  acceptable 
guidelines. 

C)  Recalculate  the  data  and/or  reanalyze  the  extract  if  any  of  the  above 
checks  reveals  a  problem. 

D)  Reprepare  and  reanalyze  the  sample  if  none  of  the  above  resolves  the 
problem. 

10.9.2.2  If  the  surrogate  recoveries  that  are  outside  the  control  limits  cannot  be 
attributed  to  lab  error,  the  decision  to  reanalyze  or  flag  the  data  should 
be  made  in  consultation  with  the  client.  Provided  all  other  QC 
acceptance  criteria  are  met  (section  10),  it  is  only  necessary  to 
reprepare/reanalyze  a  sample  one  time  to  demonstrate  that  a  poor 
surrogate  recovery  is  due  to  matrix  effects.  A  relationship  can  be 
established  between  surrogate  recovery  and  moisture  content  of  organic 
soils,  which  may  help  in  diagnosing  the  cause  of  poor  surrogate 
recoveries. 

10.9.3  Blanks:  Additional  laboratory  and  field  quality  control  blanks  may  be  necessary 
for  certain  projects  to  meet  the  goals  of  Chapter  2,  section  9  of  the  UST 
Procedures  Manual. 

10.9.3.1  Instrument  Blanks: 

Instruments  must  be  evaluated  with  each  batch  (or  daily, 


whichever  is  more  frequent)  and  must  demonstrate  that  the 
analytical  system  is  free  from  contamination.  This  is  best 
accomplished  by  analyzing  an  Instrument  Blank. 

10.9.3.2  Trip  Blank: 

Trip  Blanks  must  be  analyzed  with  each  sampling  batch  IF  the  results  of 
the  field  samples  show  contamination  above  the  MCL.  The  Trip  Blank 
for  AKIOI  may  also  serve  as  the  Method  Blank  and  Reagent  Blank  in 
some  cases. 

10.9.3.3  Field  Blank: 

If  the  field  samples  yield  GRO  above  the  MCL,  and  contamination  is 
found  above  the  PQL  in  the  Trip  Blank,  a  Field  Blank  must  be  analyzed 
to  identify  whether  the  source  of  contamination  originated  in  the  field 
sample  collection  procedure,  during  travel  or  during  storage  in  the 
laboratory. 

(Note:  BlcUiks  are  reported  by  value.  DO  NOT  BLANK  SUBTRACT.  This 
information  is  for  data  quality  assessment  purposes  only.) 

10.9.4  Laboratory  Fortified  Blanks 

10.9.4.1  If  the  analyte  recovery  from  the  LFBs  is  outside  the  established  recovery 
limits  (Table  3),  the  following  assessments  and/or  corrective  actions 
must  occur; 

A)  Check  to  be  sure  there  are  no  errors  in  calculations  and  that  the 
concentration  of  the  analyte  solution  is  correct. 

B)  Check  instrument  performance  to  determine  if  it  is  within  acceptable 
guidelines. 

C)  Recalculate  the  data  and/or  reanalyze  the  extract  if  any  of  the  above 
checks  reveals  a  problem. 

D)  Reprepare  and  reanalyze  the  samples  if  none  of  the  above  resolves 
the  problem. 

10.9.4.2  If  the  relative  percent  difference  between  the  LFB  results  exceeds  the 
control  limits,  but  meets  the  percent  recovery  criteria  (Table  3),  the 
following  assessments  and/or  corrective  actions  must  occur: 

A)  Check  to  be  sure  that  there  are  no  errors  in  calculations,  and  that  the 
same  amount  and  source  of  analyte  solution,  solvent  and  water  were 
used  for  both  samples  in  the  set. 


B)  Check  to  determine  if  instrument  performance  is  still  within 
acceptable  guidelines,  and  that  conditions  did  not  change  during  the 
course  of  the  batch  analysis. 

C)  Recalculate  the  data  if  calculation  error  is  suspected. 

D)  Repeat  the  LFB  duplicate  extraction  and  analysis,  along  with  a 
representative  number  of  samples  (10%  of  the  samples  from  the  batch 
OR  1  sample,  whichever  is  more)  from  the  analytical  batch  with  the 
failed  LFB  RPD.  The  re-analysis  of  the  field  samples  is  to  demonstrate 
comparability  of  the  extraction/analysis  conditions  at  the  time  of  re¬ 
extraction  and  analysis  to  those  at  the  time  of  the  failed  QC. 

11.  Method  Performance 

11.1  Single-lab  method  performance  data  for  the  methanol  extraction  method  in  Ottawa  Sand 
and  other  soil  types  is  presented  below.  Additional  method  performance  data  is  available 
through  the  State  of  Alaska,  Department  of  Environmental  Conservation. 

1 1 .2  Results  for  gasoline  spikes  (Methanol  extraction  purge  and  trap,  soils) 


Gasoline  Spike  Amount 

Percent 

Matrix 

- 

mg/kg 

Recovery 

Ottawa  Sand‘ 

50 

70 

Ottawa  Sand' 

50 

78 

Houston  Black  Clay' 

50 

68 

Houston  Black  Clay' 

Norwood  Loam' 

50 

50 

60 

66 

Norwood  Loam' 

Ottawa  Sand^ 

50 

50 

57 

97 

Ottawa  Sand^ 

50 

96 

Marine  Sand^ 

50 

94 

Glacial  Clay^ 

River  Sediment^ 

50 

50 

53 

68 

Marine  Sediment^ 

50 

132 

Forest  Loam,  muskeg,  tundra^’^ 

50 

28 

1  Analyses  performed  by  Rocky  Mountain  Analytical.  Gasoline  used  =  API  PS6. 

2  Analyses  performed  by  State  of  Alaska,  DEC  Laboratory.  Gasoline  used  = 
GCS. 

3  All  highly  organic,  high  moisture  soil  matrices  showed  less  than  30%  analyte 
recovery. 


11.3  The  method  detection  limit  calculated  according  to  40  CFR,  Part  136,  Appendix  B  was 
0.5  mg/kg  GRO  as  gasoline  for  the  methanol  extraction  of  soils  and  .01  mg/L  GRO  as 
gasoline  for  waters.  The  recommended  Practical  Quantitation  Limit  (PQL)  is  5  mg/kg 
GRO  as  gasoline  for  soil  and  0.1  mg/L  GRO  as  gasoline  for  water.  For  purposes  of  this 
method,  the  PQL  is  defined  as  10  times  the  MDL. 

11.4  The  PQL  must  be  no  more  then  0.1  times  the  Maximum  Contaminant  Limit  for  the 
project. 
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Method  AK  101.0  -  Table  1 
Purge  and  Trap  Operating  Parameters 
For  GRO/602/8020 


Parameter 


Setting 


Purge  Gas 

Purge  Gas  Flow  Rate  (mL/min.) 
Purge  Time  (min.) 

Purge  Temperature  (°C) 

Desorb  Temperature  (°C) 

Back  Flush  Inert  Gas  Flow  (mL/min.) 

Desorb  Time 

Trap  Bake-out  Time 


Nitrogen  or  Helium 
40 

12.0  ±0.1 
Ambient 
180 
20-60 
4 

10  min. 


Method  AK  101.0  -  Table  2 


Quantity  of  Methanol  Extract  Needed  for 
Analysis  of  Soils  and  Sediments 


Approximate 

Concentration.  GRO  (mg/kgV 
5-100 
200 


1000 


5000 


Volume  of 
Methanol  Extract 

100 

50 

10 


100  uL  of  1/50  dilution' 


Calculate  appropriate  dilution  factor  for  concentrations  exceeding  this  table, 
a  This  number  is  determined  by  sample  pre-screening. 

b  The  volume  of  methanol  added  to  5  mL  of  water  being  purged  should  be  kept  constant. 
Therefore,  add  to  the  5-mL  syringe  whatever  volume  of  methanol  is  necessary  to 
maintain  a  total  volume  of  100  uL  of  methanol  for  each  blank,  sample  and  control. 

c  Dilute  an  aliquot  of  the  methanol  extract  and  then  take  1 00  uL  for  analysis. 


Method  AK  101.0  -  Table  3 


Acceptance  Criteria  for  Quality  Control 

SPIKE  CONCENTRATION  CONTROL  LIMITS 

Water  rme/DSoil  fmg/kg'>  %  Recovery  Relative 

%  Difference 

ANALYTE 

Lab 

Fortified  Blanks 

Gasoline  Range  0.5  25  60-120  20 

Organics 

Laboratory  Sample 
Surrogate  Recovery 

Trifluorotoluene  0.05  2.5  60-120 

or  Bromofluorobenzene 

Field  Sample 
Surrogate  Recovery 

Trifluorotoluene  0.05  2.5  50-150 

or  Bromofluorobenzene 

Continuing  Calibration/ 

Calibration  Verification 
Standards 

See  7.3  1.0  75-125 

The  quality  control  criteria  listed  in  this  table  represent  the  minimum  acceptable  levels,  using  highly 
organic  soil  matrices.  Higher  performance  may  be  required  on  some  projects. 


Method  AK  102 

For  Determination  of  Diesel  Range  Organics 
Revision  3, 1/31/96 


1.  Scope  and  Application 

1.1  Objectives 

1.1.1  This  method  is  designed  to  measure  the  concentration  of  Diesel  Range  Organics 
(DRO)  in  water  and  soil.  This  corresponds  to  an  n-alkane  range  from  the 
beginning  of  C,o  to  the  beginning  of  Cjs,  and  a  boiling  point  range  of  approximately 
170°  C  to  400°  C.  (See  Method  AK  102.0,  Table  1). 

1.1.2  Components  greater  than  C24  present  m  products  such  as  motor  oils  or  lubricating 
oils  are  detectable  under  the  conditions  of  the  method. 

1 .2  Quantitation  Limits 

Practical  quantitation  limits  (PQL)  for  this  method  for  analysis  of  DRO  are  based  on  100 
ug/mL  of  diesel  #2  in  the  extract  and  are  approximately  0.10  mg/L  for  waters  and  4.0 
mg/kg  for  soils. 

1 .3  Dynamic  Range 

Dilutions  should  be  performed  as  necessary  to  put  the  chromatographic  envelope  within 
the  linear  range  of  the  method.  Linear  range  is  dependent  in  part  upon  column  type, 
detector  sensitivity,  and  injection  volume.  Typically,  the  approximate  range  is  0.01  mg/L 
to  100  mg/L  as  diesel. 

1.4  Experience 

This  method  is  based  on  a  solvent  extraction,  gas  chromatography  (GC)  procedure.  This 
method  should  be  used  by,  or  under  the  supervision  of,  analysts  experienced  in  the  use  of 
solvent  extractions  and  gas  chromatographs,  as  quantitative  tools. 

2.  Method  Summary 

2.1  This  method  provides  gas  chromatographic  conditions  for  the  detection  of  semi-volatile 

petroleum  products  such  as  diesels.  Other,  non-petroleum  compounds,  with  similar 
characteristics  and  boiling  points,  may  also  be  detected  with  this  method.  One  liter  of 
Samples  must  be  spiked  with  a  surrogate  compound  and  extracted  with  methylene 
chloride.  The  extract  is  dried  and  concentrated.  An  aliquot  of  the  extract  must  be 
injected  into  a  capillary  column  gas  chromatogram  equipped  with  a  flame  ionization 


detector  (FID),  which  has  been  temperature  programmed  to  facilitate  separation  of 
organic  compounds.  Quantitation  must  be  performed  by  comparing  the  total 
chromatographic  area  between  and  including  the  peak  start  of  C,o  to  the  peak  start  of  €,5, 
including  both  resolved  and  unresolved  components  ,  based  on  FID  response  compared  to 
a  blended  commercial  diesel  standard  (see  paragraph  3.2).  Integration  must  be 
performed  using  forced  baseline-baseline  integration. 

2.2  This  version  of  the  method  was  developed  by  Dr.  Mary  Jane  Pilgrim,  and  is  based,  in 
part,  on  a  modification  of  the  American  Petroleum  Institute  consensus  "Method  for  the 
Determination  of  Diesel  Range  Organics,”  Revision  2,  2/5/92  [11],  supplemented  with 
information  gathered  by  the  State  of  Alaska,  Department  of  Environmental  Conservation, 
State  Chemistry  Laboratory,  with  support  from  the  Storage  Tank  Program.  It  is  based  iri 
part  on  US  Environmental  Protection  Agency  Methods  8000  and  8100,  SW-846,  "Test 
Methods  for  Evaluating  Solid  Waste,"  3rd  Edition  [1],  Method  OA-2  [2]  and  work  by  the 
EPA  Total  Petroleum  Hydrocarbons  Method  Committee  [3],  and  the  State  of  Oregon, 
"Total  Petroleum  Hydrocarbon  Methods"  QAR  340-122-350  dated  December  1 1, 1990. 

3.  Definitions 

3.1  Diesel  Range  Organics  (DRO):  All  chromatographic  peaks,  both  resolved  and 
unresolved,  eluting  between  the  peak  start  of  n-decane  (C,o)  and  the  peak  start  of  n- 
pentacosane  (Cij).  Quantitation  is  based  on  direct  comparison  of  the  area  within  this 
range  to  the  total  area  over  the  same  (C,o  -  0,5)  range  of  the  calibration  standard  as 
determined  by  FID  response. 

3.2  Diesel  Calibration  Standard  (DCS):  A  blend  of  equal  weights  of  arctic  diesel,  diesel  #1 
and  diesel  #2  (1:1:1),  diluted  to  appropriate  concentrations  in  methylene  chloride  or 
acetone,  as  appropriate.  In  those  areas  where  arctic  diesel  is  unavailable,  kerosene-K2 
may  be  used  to  prepare  the  calibration  standard.  This  deviation  must  be  noted  on  the 
final  report.  The  DCS  mixture  serves  as  a  calibration  standard  for  DRO. 

3.3  Surrogate  Control  Standard  (SCS):  Ortho-terphenyl  or  equivalent,  used  as  a  laboratory 
data  quality  control. 

3.4  Surrogate  Control  Sample:  A  method  blank  sample  spiked  with  surrogate.  The  surrogate 
recovery  is  used  to  evaluate  method  control  (see  Method  AK  102.0,  Table  2). 

3.5  Calibration  Verification  Standard  (CVS):  A  quality  control  standard  (preferably 
Environmental  Resources  Association  (ERA)  Certified,  or  equivalent),  prepared  as  in  3.2 
but  with  products  from  a  source  other  than  those  used  to  prepare  the  Diesel  Calibration 
Standard.  It  is  used  by  the  laboratory  as  a  quality  control  check  to  verify  the  accuracy  of 
calibration. 

3.6  Laboratory  Fortified  Blank  (LFB):  A  method  blank  sample  spiked  with  a  commercial 
diesel  fuel  other  than  those  blended  to  make  the  Diesel  Calibration  Standard  (3.2).  The 
spike  recovery  is  used  to  evaluate  method  control  (see  Method  AK  102.0,  Table  2).  The 
CVS  may  be  used  in  the  LFB. 


3.7  Retention  Time  Window  Standard:  A  mixture  of  the  normal  alkanes  n-decane  and  n- 
pentacosane  (C,o  and  C,;)  which  is  analyzed  once  every  24  hour  “day”  or  with  each  batch 
of  samples,  whichever  is  less  frequent,  not  to  exceed  20  samples  per  batch.  This  standard 
serves  to  define  the  retention  time  window  for  DRO. 

3.8  Internal  Standard:  Alpha  androstane,  used  to  normalize  DRO  concentrations.  Use  of  an 
internal  standard  is  recommended,  but  not  required. 

3.9  Standard  Soil;  Ottawa  sand,  Norwood  loam,  Houston  black  clay,  or  other  standard  soil 
with  characteristics  which  match  the  field  samples  as  closely  as  possible,  used  in  quality 
control  standards. 

3.10  Continuing  Calibration  Standard  (CCS):  A  mid-range  working  standard  diluted  from  the 
Diesel  Calibration  Standard,  used  to  verify  that  the  analytical  system  is  operating  in  a 
manner  comparable  to  that  at  the  time  of  calibration. 

3.1 1  Other  terms  are  as  defined  in  SW-846  [1]. 

4.  Interferences 

4.1  Other  organic  compounds  including,  but  not  limited  to,  animal  and  vegetable  oil  and 
grease,  chlorinated  hydrocarbons,  phenols,  phthalate  esters,  and  biogenic  terpenes  are 
measurable  under  the  conditions  of  this  method.  Heavier  petroleum  products  such  as 
lubricating  oil  and  crude  oils  also  produce  a  response  within  the  retention  time  range  for 
DRO.  As  defined  in  the  method,  the  DRO  results  include  these  compounds. 

4.2  Method  interferences  may  be  reduced  by  washing  all  glassware  with  hot  soapy  water  and 
then  rinsing  it  with  tap  water,  methanol,  and  methylene  chloride.  Heating  the  glassware 
to  reduce  contaminants  should  not  be  necessary  if  this  cleamng  method  is  followed.  At 
least  one  blank  must  be  analyzed  with  each  extraction  batch  to  demonstrate  that  the 
samples  are  free  from  method  interferences. 

4.3  High  puritv  reagents  such  as  Burdick  and  Jackson  GC^  methylene  chloride  or  Baker 
capillary  grade  methylene  chloride  must  be  used  to  minimize  interference  problems. 

4.4  Contamination  by  carryover  can  occur  whenever  high-level  and  low-level  samples  are 
sequentially  analyzed.  Whenever  an  unusually  concentrated  sample  is^  encountered,  it 
should  be  followed  by  a  solvent  blank  to  check  for  instrument  contamination. 

5.  Safety  Issues 

5.1  The  toxicity  or  carcinogenicity  of  each  reagent  in  this  method  has  not  been  precisely 
defined.  However,  each  chemical  compound  should  be  treated  as  a  potential  health 
hcLzard.  Exposure  to  these  chemicals  must  be  reduced  to  the  lowest  possible  level  by 


whatever  means  available.  The  laboratory  is  responsible  for  maintaining  a  current 
awareness  file  of  Occupational  Safety  and  Health  Administration  (OSHA)  regulations 
regarding  the  safe  handling  of  the  chemicals  specified  in  this  method.  A  reference  file  of 
Material  Safety  Data  Sheets  (MSDS)  should  also  be  made  available  to  all  personnel 
involved  in  chemical  analysis.  Additional  references  to  laboratory  safety  should  be 
available  and  identified  for  use  by  the  analyst. 


5.2  A  hearing  protection  device  should  be  used  when  performing  sonication. 

6.  Apparatus  and  Materials 

(Unless  otherwise  indicated,  all  apparatus  and  materials  are  suggested.) 

6. 1  Glassware 

6.1.1  4  oz.  amber  glass  wide  mouth  jars  with  Teflon-lined  screw  caps 

6.1.2  Separatory  funnel  -  2000  mL  ivith  Teflon  stopcock 

6.1.3  Continuous  liquid-liquid  extractor  -  equipped  with  Teflon  or  glass  connecting 
joints  and  stopcocks  requiring  no  lubrication  (Hershberg-Wolf  Extractor,  Ace 
Glass  Company,  Vineland,  New  Jersey,  P/N684 1  - 1 0,  or  equivalent). 

6.1.4  Concentrator  tube.  Kudema-Danish  10  mL  graduated  (Kontes  K-570050-1025  or 
equivalent).  Calibration  must  be  checked  at  the  volumes  employed  in  the  test. 
Ground  glass  stopper  is  used  to  prevent  evaporation  of  extracts. 

6.1.5  Evaporative  flask,  Kudema-Danish  500  mL  (Kontes  K-57000 1-0500  or 
equivalent).  Attach  to  concentrator  tube  with  springs. 

6.1.6  Snyder  column,  Kudema-Danish  three  ball  macro  (Kontes  K-503000-0121  or 
equivalent).  Rotary  evaporation  set-up  may  be  used  alternatively. 

6. 1 .7  Jars:  One  liter  amber  glass,  with  Teflon  lined  screw  caps. 

6.18  Two  mL  glass  vials  with  Teflon-lined  cap  (autosampler  vials). 

6.1.9  Disposable  pipettes:  Pasteur. 

6.1.10  Graduated  cylinders:  250  mL. 

6.1.11  Glass  or  Teflon  funnels. 

6.2  Boiling  chips  -  Approximately  10/40  mesh.  Heat  to  400°C  for  30  minutes  or  Soxhlet 

extract  with  methylene  chloride. 

6.3  Micro  syringes:  1  ul,  5  ul,  10  ul,  25  ul,  and  100  ul. 


6.4  Water  bath  -  Heated  with  concentric  ring  cover,  capable  of  temperature  control  (+/-  2°C). 
The  bath  should  be  used  in  a  hood. 

6.5  An  analytical  balance  capable  of  accurately  weighing  0.0001  g  should  be  used  for 
preparing  standards  and  %  moisture  determinations.  A  top-loading  balance  capable  of 
weighing  to  the  nearest  0.1  g  should  be  used  for  sample  preparation. 

6.6  Stainless  steel  spatula. 

6.7  Gas  Chromatography 

6.7. 1  Gas  Chromatograph:  Analytical  system  including  appropriate  gas  supply  and  all 
required  accessories,  including  a  Flame  Ionization  Detector  (FID),  column 
supplies,  gases,  and  syringes.  A  data  system  capable  of  determining  peak  areas 
using  a  forced  baseline  -  baseline  projection  is  reqtiired.  A  data  system  capable  of 
storing  and  reintegrating  chromatographic  data  is  recommended. 

6.7.2  Columns 

6.7.2. 1  Column  1:  25  M  x  0.25  mm  Quadrex  007  5%  methyl  phenyl  0.5  micron 
film  thickness. 

6.7.2.2  Alternate  column:  30  M  x  0.53  mm  ID  Restek  RTX-5,  1.5  micron  film 
thickness 

6.7.2.3  Other  Columns  may  be  used  -  capillary  columns  may  be  essential  to 
achieve  the  necessary  resolution.  The  column  must  resolve  C,o  from  the 
solvent  firont  in  a  midrange  DCS  or  CVS  and,  if  AK103  is  to  be  done 
simultaneously,  must  resolve  C24  fi'om  C25. 

6.8  Sonication 

6.8.1  Ultrasonic  cell  disrupter:  A  hom-type  sonicator  equipped  with  a  titanium  tip 
should  be  used.  A  Heat  Systems-Ultrasonics,  Inc.  Model  W-385  (475  watt) 
sonicator  or  equivalent  (power  wattage  must  be  a  minimum  of  375  with  pulsing 
capability  and  No.  200  ‘/2  inch  Tapped  Disrupter  Horn)  plus  No.  207  3/4  inch 
Tapped  Disrupter  Horn,  and  No.  419  1/8  inch  Standard  tapered  Microtip  probe. 

6.8.2  A  Sonabox  or  equivalent  is  recommended  with  the  above  disrupter  for  decreasing 
sound  (Heat  Systems-Ultrasonics,  Inc.  Model  432  13  or  equivalent). 

6.9  Soxhlet  extraction  apparatus  as  described  in  SW-846  Method  3540  [1]. 

6.10  Nitrogen  evaporator  with  high  purity  (grade  4.5  or  equivalent)  nitrogen  gas  source. 


7.  Reagents  and  Standards 

7.1  Reagent  Water:  Water  that  has  been  shown  to  be  free  from  DRO  compounds  -  a 
Millipore  system  or  equivalent  is  recommended. 

7.2  Methylene  Chloride,  Hexane,  Acetone  -  pesticide  grade  or  equivalent.  At  a  minimum, 
the  solvents  must  be  shown  to  be  free  from  DRO. 

7.3  Sodium  Sulfate  -  (ACS  grade)  granular,  anhydrous.  Purify  by  heating  at  400*C  for  4 
hours  in  a  shallow  tray  or  by  extracting  three  times  with  methylene  chloride  and  drying  at 

100±5°  C.  Incomplete  cleaning  of  sodium  sulfate  can  result  in  DRO  contamination  of 
samples. 

7.4  Stock  Standard  Solutions  -  Prepare  the  following  stock  standards.  Unless  noted,  all  are 
prepared  in  the  methylene  chloride  listed  in  7.2  above.  Standard  preparation’ should 
follow  guidelines  in  SW846  [1].  All  standards  prepared  by  the  laboratory  must  be  stored 
without  headspace  at  -10  to  -20°C  and  protected  from  light.  Marking  of  the  meniscus  is 
helpful  in  maintaining  stock  standard  integrity.  Standards  must  be  replaced  within  6 
months  of  preparation.  Standards  should  be  checked  regularly  to  assure  their  integrity. 
Standards  which  are  purchased  pre-made  from  commercial  suppliers  may  be  kept  for  the 
life,  and  under  the  conditions,  specified  by  the  manufacturer  if  different  than  described  in 
this  paragraph. 

7.4.1  Optional  Stock  Internal  Standard:  1000  ug/mL  5  alpha-androstane.  Other  internal 
standards  may  be  used  provided  they  do  not  interfere  with  the  DRO  components. 

7.4.2  Recommended  Surrogate  Control  Standard:  200  ug/mL  ortho-terphenyl  (OTP). 

A  working  solution  is  made  at  20  ug/mL  (recommended  concentration)  in 
acetone. 

7.4.3  Diesel  Calibration  Standard:  A  blend  of  equal  weights  of  diesel  fuel,  mixed 
together  to  form  a  composite  diesel  fuel  ( 1  .T :  1 ,  arctic  diesel :  diesel  #  1  :  diesel  #2) 
is  used  to  prepare  stock  calibration  standards  in  methylene  chloride.  No  fewer 
than  3  concentrations  of  this  DCS  are  used  for  instrument  calibration.  A  five 
point  calibration  curve  is  recommended.  Other  than  one  standard  concentration 
near  the  practical  quantitation  limit,  the  expected  range  of  concentrations  found  in 
project  samples  should  define  the  working  range  of  the  GC.  If  arctic  diesel  is  not 
available,  kerosine-k2  may  be  used  in  its  place.  This  substitution,  if  used,  must  be 
noted  on  the  final  data  reports.  A  mid-range  dilution  of  this  blend  serves  as  the 
Continuing  Calibration  Standard. 

7.4.4  Retention  Time  Window  Standard:  A  stock  solution  of  C,o  and  C,j  each  at  a 
level  of  at  least  2000  ug/mL.  This  blend  of  alkanes  serves  as  a  retention  time 
window  defining  mix  for  DRO. 

7.4.5  Stock  CVS:  From  a  blend  of  commercial  diesels  other  than  those  used  to  prepare 


the  DCS,  make  an  equal  weight  mixture  as  described  in  7.4.3.  A  working  solution 
is  made  at  a  recommended  concentration  of  5000  ug/mL  in  acetone. 

8.0  Sample  Collection,  Preservation,  Containers,  and  Holding  Times 

8.1  Water  samples  are  collected,  in  duplicate,  in  one  liter  amber  glass  containers  with  Teflon- 
lined  screw  caps  and  acidified  to  pH  2  or  less  with  HCl. 

8.2  Soils  are  collected  in  a  core  tube,  or  4  or  8  oz  amber  glass  jar  with  Teflon-lined  lid.  The 
samples  are  stored  at  4°  ±  2°  C  from  the  time  of  collection  until  e.xtraction.  Extraction 
must  be  performed  on  waters  within  7  days  and  soils  within  14  days  [1].  All  analyses  of 
extracts  must  take  place  within  40  days. 

8.3  Soil  samples  to  be  analyzed  for  both  volatiles  and  DRO  may  be  collected  in  the  same, 
methanol  preser\'ed  container  and  stored  as  for  GRO  (AKIOI).  If  this  option  is  selected, 
the  mechanics  of  the  collection,  preservation  and  container  should  be  discussed  with  the 
client  before  sampling  kit  preparation.  DRO  extraction  and  analysis  must  still  meet  the 
requirements  of  8.2,  above. 

9.  Procedure 

9.1  Sample  Preparation 

The  preferred  method  for  water  extraction  is  SW-846  Method  3510  (Separatory  Funnel 
Liquid-Liquid  Extraction),  and  for  soil  samples  Method  3540  (Soxhlet  Extraction). 
However,  any  sample  extraction  techmque  which  meets  the  quality  assurance 
requirements  specified  in  Section  10  and  Table  1  of  this  method  may  be  used. 

9.1.1  Water  extraction  -  Separatory  Funnel. 

9. 1 . 1 . 1  Measure  a  1  L  portion  of  the  sample  and  transfer  to  a  2  L  separatory 
furmel.  If  the  sample  is  in  a  1  L  or  smaller  bottle,  mark  the  water 
meniscus  on  the  side  of  the  sample  bottle.  Measure  the  exact  volume  by 
adding  tap  water  to  the  bottle  to  the  marked  level,  and  then  transferring  the 
volume  of  tap  water  to  a  1  L  graduated  cylinder.  If  the  sample  is  in  a 
larger  bottle,  use  a  1  L  graduated  cylinder  to  measure  the  volume  of  the 
sample.  Use  no  more  than  1  L  of  sample  per  2  L  separatory  funnel.  For 
blanks  and  quality  control  standards,  pour  1  L  of  reagent  water  (7.1)  into 
the  separatory  furmel. 

9. 1.1. 2  Check  and  note  the  pH  of  the  sample.  If  the  field  samples  have  been 
preserved  with  HCl,  it  is  recommended  that  the  quality  control  samples 
and  blanks  be  preserved  in  the  same  way. 

9. 1.1. 3  Add  1  mL  of  surrogate  standard  (7.4.2,  recommended  level  of  20  ug/mL  if 
0-terphenyl  is  used). 


9. 1.1. 4  For  eveiy  batch  or  20  samples  e.xtracted  (whichever  is  more  frequent), 
prepare  duplicate  LFBs  by  adding  1  mL  of  5000  ug/mL  CVS  (7.4.5)  to 
each  of  two  1  L  volumes  of  reagent  water.  Daily  or  for  every  20  samples 
(whichever  is  more  frequent),  prepare  a  method  blank  using  1  L  of  reagent 
water.  Surrogate  must  be  added  to  both  the  LFBs  and  the  method  blank. 

9. 1.1. 5  For  samples,  add  60  mL  methylene  chloride  to  the  sample  bottle  to  rinse 
the  inner  walls  after  the  sample  has  been  transferred  to  the  separatory 
funnel.  Do  Not  cap  and  shake  the  bottle,  rinse  the  glass  only;  then  transfer 
the  solvent  to  the  separatory  funnel.  Extract  the  sample  by  shaking  it  for 
no  less  than  two  minutes  with  frequent  ventilation. 

9. 1.1. 6  Allow  the  layers  to  separate  (approx  10  minutes  rest  after  shaking).  If 
there  is  an  emulsion,  break  it.  If  the  emulsion  cannot  be  broken  (recovery 
of  <80%  of  the  methylene  chloride,  corrected  for  water  solubility  of 
methylene  chloride),  transfer  the  sample,  solvent,  and  emulsion  into  the 
extraction  chamber  of  a  continuous  extractor  and  proceed  as  described  in 
SW846  Method  3520  (Continuous  Liquid-Liquid  Extraction).  Alternative 
physical  techniques  for  breaking  up  emulsions  may  be  acceptable. 

9. 1.1. 7  Drain  the  bottom  layer  (methylene  chloride)  into  a  250  mL  graduated 
cylinder  or  other  calibrated  glassware. 

9. 1.1.8  Repeat  the  extraction  twice  more,  using  a  60  mL  aliquot  of  methylene 

chloride  each  time.  Collect  the  solvent  in  the  same  graduated  cylinder  (or 
equivalent)  as  described  in  9. 1.1. 7.  Record  the  volume  recovered 

(recommended)  and  other  prep  information  as  an  indication  of  extraction 
efficiency. 

9. 1.1. 9  Put  a  plug  of  glass  wool  in  a  glass  or  Teflon  funnel  and  fill  about  2/3  full 
with  anhydrous  sodium  sulfate.  Rinse  the  funnel  and  sodium  sulfate  with 
30-40  mL  of  methylene  chloride,  discard  rinsate.  Pour  the  extract  through 
the  rinsed  sodium  sulfate  into  a  500  mL  Kudema-Danish  (K-D) 
evaporative  concentrator.  Rinse  the  graduated  cylinder,  then  the  sodium 
sulfate,  with  small  amounts  of  methylene  chloride.  Add  these  rinses  to  the 
K-D. 


9.1.1.10  Add  a  few  boiling  chips  (6.2)  to  the  K-D  and  attach  a  3-ball  Snyder  to 
the  top.  Pre-wet  the  column  by  adding  about  1  mL  of  methylene 
chloride  to  the  inverted  column  before  attaching  it  to  the  K-D. 

Note:The  concentration  step  is  critical;  losses  of  target  compounds 
can  occur  if  care  is  not  taken. 


9. 1 . 1 . 1 1  Place  the  K-D  in  a  heated  water  bath  set  at  95°C  so  that  the  receiver  tube 


is  immersed  in  hot  water  and  the  entire  lower  rounded  surface  is  bathed 
in  steam.  At  a  proper  rate  of  distillation,  the  balls  of  the  column  will 
actively  chatter,  but  the  chambers  will  not  flood.  When  the  apparent 
volume  is  less  than  or  equal  to  10  mL,  remove  the  K-D  from  the  bath 
and  allow  it  to  cool  completely. 

Note:  The  extraction  and  concentration  steps  must  be  performed  under  a 
hood.  Not  only  is  the  methylene  chloride  a  potential  health  hazard  (see 
MSDS),  if  the  heated  water  bath  is  not  properly  temperature- 
controlled,  the  concentration  apparatus  can  explode. 

9.1.1.12  After  the  K-D  has  cooled,  rinse  the  Snyder  column  and  middle  flask 
with  a  small  amount  of  methylene  chloride.  Transfer  the  extract  to  a 
calibrated  15  mL  centrifuge  tube,  rinsing  with  a  small  amount  of 
methylene  chloride.  Rinse  all  of  the  ground  glass  joints  well,  as 
compounds  collect  on  the  ground  glass. 

9.1.1.13  If  further  concentration  is  desired,  carefully  concentrate  the  extract  to  no 
less  than  1 .0  mL  imder  a  gentle  stream  of  nitrogen  using  the  evaporation 
apparatus.  If  the  extract  is  highly  colored,  forms  a  precipitate,  or  stops 
evaporating,  the  final  volume  should  be  higher  (5-10  mL).  Transfer  to  a 
labeled  vial  of  appropriate  size  with  Teflon-lined  cap,  mark  the 
meniscus.  Extracts  should  be  stored  in  a  non-frost  free  freezer. 

9.1.1.14  Record  information  for  the  extraction  and  concentration  steps. 

-9.1.1.15  Mount  the  continuous  extractor  on  appropriate  racks. 

9.1.1.16  Put  250  mL  methylene  chloride  in  a  round  bottom  flask,  add  a  few 
boiling  chips.  Add  300  mL  of  methylene  chloride  to  the  extractor  flask. 

9.1.1.17  Check  and  note  the  initial  pH  of  the  sample.  Prepare  surrogate  and 
laboratory  control  standards  as  in  9. 1.2. 3  and  9. 1.2.4. 

9.1.1.18  When  introducing  water  into  the  extractor,  minimize  disturbance  of  the 
solvent  layer  and  avoid  getting  water  into  either  sidearm  by  carefully 
pouring  the  water  down  the  back  of  the  extractor. 

9.1.1.19  For  samples  in  1  L  or  smaller  bottles,  mark  the  meniscus  on  the  side  of 
the  sample  bottle  and  pour  approximately  1  L  of  the  sample  into  the 
extractor  flask.  Measure  the  exact  volume  by  adding  tap  water  to  the 
bottle  to  the  marked  level  and  measuring  the  volume  with  a  graduated 
cylinder.  For  samples  in  larger  bottles,  measure  1  L  of  the  sample  in  a 
graduated  cylinder.  Record  the  volume  of  sample  used  for  extraction. 

9.1.1.20  If  necessary,  add  enough  carbon  free  water  to  the  e.xtraction  flask  to 
allow  the  solvent  in  the  removable  side  arm  to  just  begin  to  drip  into  the 


round  bottom  flask.  Record  the  total  volume  of  carbon  free  water  that 
was  added. 


9.1.1.21  Remove  the  condenser  from  the  rack  and  wipe  the  lower  joint  and  lip 
with  a  tissue  soaked  with  solvent.  Place  the  condenser  on  top  of  the 
extractor.  Turn  on  the  cool  water  supply  and  check  the  flow  indicators. 

9.1.1.22  Turn  on  the  heating  mantle  and  record  the  starting  time.  Check  after  15 
minutes  to  be  surethat  the  solvent  in  the  round  bottom  flask  is  boiling, 
that  solvent  is  dripping  from  the  lip  on  the  condenser,  and  that  the 
volume  of  the  solvent  in  the  round  bottom  flask  is  still  about  240  mL. 

9.1.1.23  Check  all  extractor  joints  for  leaks  with  a  Kimwipe.  Allow  the 
extraction  to  proceed  for  18-24  hours.  Surrogate  recovery  from  blanks 
can  be  used  as  an  indicator  of  extraction  efficiency,  and  extraction  times 
can  be  adjusted  to  optimize  results. 

9.1.1.24  Turn  off  the  heating  mantle  and  allow  the  apparatus  to  cool  (30-60 
minutes)  with  water  flowing  through  the  condenser. 

9.1.1.25  The  solvent  contained  in  the  round  bottom  flask  is  the  extract.  Transfer 
the  extract  to  a  400  mL  glass  graduated  cylinder,  rinsing  with  a  small 
amount  of  Methylene  chloride.  If  the  volume  of  solvent  is  less  than 
about  250  mL,  record  it. 

9.1.1.26  Go  to  9.1.2.9  and  proceed  with  the  prep,  through  the  nitrogen 
concentration. 

9.1.2  Soil  Preparation  -  Soxhlet  Extraction 

9. 1.2.1  Decant  any  water  layer  that  may  accompany  the  solid  layer  in  the 
sample.  Note  what  percent  of  the  sample  the  water  represents  and,  if 
sufficient  volume  exists,  extract  and  analyze  the  water  for  DRO.  Also 
note  the  apparent  condition  of  the  sample  (  presence  of  foreign  materials, 
variable  particle  size,  presence  of  oil  sheen,  multiple  phases,  etc). 

9. 1.2.2  Weigh  10  g  to  30  g  of  the  original  sample  into  an  extraction  thimble. 
Add  an  equal  weight  of  anhydrous  sodium  sulfate  and  stir  the  mixture 
well  with  a  wooden  tongue  depressor.  The  sample  should  have  a  grainy 
texture  -  if  the  sample  clumps,  add  more  sodium  sulfate  until  a  grainy 
texture  is  achieved  and  note  the  addition.  (Do  this  for  all  samples  and 
standards.) 

9. 1.2.3  Dry  the  sample  in  a  hood  or  warm  (no  greater  than  100°C  ±  5°C)  oven 
overnight.  If  necessary,  cool  in  a  desiccator  until  the  sample  reaches 
room  temperature  and  reweigh  to  the  nearest  0.00  Ig  for  the  moisture 
determination. 


%  Moisture  =  (A-C)/(A-B)  x  100 


Where: 

A=  weight  of  boat  +  wet  sample 

B=  weight  of  boat 

C=  weight  of  boat  +  dry  sample 

Note:  Make  sure  drying  oven  is  placed  xmder  a  hood.  Heavily  contaminated  soils 
will  produce  strong  organic  vapors. 


9. 1.2.4  Place  loaded  thimbles  in  extractors  and  add  surrogate  to  both  field  and 
quality  control  samples. 

9. 1.2.5  Add  CVS  to  the  duplicate  LFBs.  These  quality  control  samples  should 
contain  10  g  of  methylene  chloride  rinsed  Ottawa  Sand  or  alternative 
standard  soil.  In  addition,  prepare  a  method  blank. 

9. 1 .2.6  Add  300  mL  of  methylene  chloride  to  the  500  mL  extraction  flask.  Less 
extraction  solvent  may  be  used  if  the  quality  control  criteria  specified  in 
Section  10  and  Table  1  are  met.  Also  add  a  few  methylene  chloride 
washed  carborundum  boiling  chips  to  the  flask.  Connect  the  extractor  to 
the  flask  and  the  condenser  to  the  extractor.  Allow  samples  to  extract 
for  18-24  hours,  or  as  long  as  necessary  to  achieve  optimum  surrogate 
recovery.  Be  sure  that  coolant  is  flowing  around  the  condensers. 

9. 1.2.7  Recommendation:  After  extraction,  disassemble  extractor  and  add  about  3 
g  anhydrous  sodium  sulfate  to  the  extract  and  allow  to  incubate  for  2  hours. 
(This  assures  that  the  extract  is  water-free  before  concentration.) 

9. 1 .2.8  Transfer  extract  into  a  clean  500  mL  K-D  and  proceed  from  9.1.1 .9. 

9.1.3  Moisture  Determination  for  Solids 

9. 1.3.1  Moisture  determinations  must  accompany  all  soils  data  (reported  in 
mg/dry  kg)  so  the  client  can,  at  will,  determine  the  results  in  the  original 
soil  condition.  Reporting  in  mg/dry  kg  can  best  be  done  if  ^ 
unpreserved  portion  of  the  sample  (collected  without  methanol)  is 
provided.  Because  of  the  potential  for  high  petroleum  compound 
concentrations  in  the  soil,  all  drying  should  be  done  under  a  functioning 
hood. 

9. 1.3. 2  To  determine  percentage  of  moisture,  pre- weigh  an  aluminum  weighing 
boat.  Weigh  5-10  g  of  the  sample  into  the  boat  and  record  both  weights 
to  the  nearest  0.001  g.  Dry  the  sample  overnight  in  a  warm  (100i5°C) 


oven. 

9.1. J.J  Remove  the  sample  from  the  oven  and  cool  in  a  desiccator  until  the 

sample  reaches  room  temperature,  and  weigh  to  the  nearest  0.00  Ig. 
Record  the  weight. 

9.1. J.4  Return  the  soil  sample  to  the  oven  for  an  additional  time  period  (not  less 

than  2  hours),  cool  again  in  the  desiccator  until  the  sample  reaches  room 
temperature,  and  weigh  to  the  nearest  0.00 Ig. 

9. 1 .3.5  If  the  weight  of  the  sample  has  remained  constant  (±  4%)  from  the  initial 
dry  weight  (9. 1.3.4),  use  this  number  for  the  moisture  determination 
(see  9.6.2).  If  the  second  weighing  shows  that  the  sample  has  lost 
further  weight,  continue  drying  and  weighing  the  sample  until  the  weight 
becomes  constant,  then  proceed  to  9.6.2. 

9. 1 .  J.6  If  a  sample  contains  a  high  concentration  of  petroleum  product,  constant 

weight  may  be  difficult  to  attain.  If,  after  several  tries,  the  ±4%  criteria 
cannot  be  reached  an  estimated  %  moisture  may  be  reported  with 
appropriate  explanation. 

9. 1 .4  Dilution  Technique 

9. 1.4.1  This  is  used  for  product  or  waste  samples  for  which  extraction  is  not 
appropriate  and  which  are  soluble  in  methylene  chloride. 

9. 1.4.2  Weigh  1  g  of  sample  into  a  10  mL  volumetric  flask.  Dilute  to  10  mL 
with  methylene  chloride.  Transfer  to  a  12  mL  vial  with  a  Teflon  lined 
lid.  Mark  meniscus  and  store  at  4  (±  2)  °C  ,or  -10  to  -20  “C. 

9.2  Gas  Chromatography 

9.2.1  Conditions  (Recommended): 

Set  helium  column  pressure  to  20#.  Set  column  temperature  to  40°  C  for  2 
minutes,  then  ramp  at  a  rate  of  12°  C/min  to  320°  C  and  hold  for  15  min.  (run 
time  =  36  minutes).  Set  FID  Detector  to  320°  C  and  injector  to  280°  C.  The 
reference  book  High  Resolution  Chromatography  by  Hewlett-Packard  is  a  good 
source  of  information  on  how  to  optimize  flow  rates,  etc. 

9.2.2  Performance  Criteria:  GC  run  conditions  and  columns  must  be  chosen  to  meet  the 
following  criteria: 

9.2.2. 1  Resolution  of  the  methylene  chloride  solvent  front  from  C,o. 


9.2. 2. 2  The  separation  number,  TZ,  should  be  greater  than  15  for  C24  and  €,5,  if 
RRO  is  to  be  analyzed  concomitantly. 

TZ  =  retention  time  -  retention  time  C^.  -1 
W,.0fC2j.+"W,,0fC24 

Where  "W  =  peak  width  at  half-height 

9.2.2.3  The  column  must  be  capable  of  separating  typical  diesel  components 
from  the  surrogate  and  internal  standards.  In  particular,  there  are 
potential  problems  with  the  resolution  of  n-C,9/ortho-terphenyl  and  n- 
C21/5  alpha-androstane  at  varying  relative  concentrations. 

Calibration 

9.3.1  Calibrate  the  GC,  set  up  as  in  9.2,  with  an  initial  five  point  (recommended) 
calibration  using  DCS  (7.4.3).  The  final  calibration  curve  must  be  represented  by 
no  less  than  3  concentrations  of  DCS. 

9.3.2  Choose  DCS  concentrations  to  cover  the  DRO  range  expected  in  the  samples,  or 
the  linear  range  of  the  instrument,  whichever  is  less.  One  of  the  concentrations 
must  be  at  or  near  the  practical  quantitation  limit. 

9.3.3  Tabulate  the  area  response  of  the  calibration  standard  against  mass  injected.  The 
ratio  of  the  response  to  the  amount  injected,  defined  as  the  response  factor  (RF), 
can  be  calculated  for  the  standard  at  each  concentration.  If  the  average  percent 
relative  standard  deviation  (%RSD)  is  less  than  25%  over  the  working  range, 
linearity  through  the  origin  can  be  assumed,  and  the  continuing  calibration 
response  factor  can  be  used  in  place  of  a  calibration  curve. 

Internal  Standard  Response  Factor  =  (Ax)  (Cis) 

(Cx)  (Ais) 


Where:  Ax  =  Peak  area  of  analyte 

Ais  =  Peak  area  of  internal  standard 
Cis  =  Concentration  of  internal  standard 
Cx  =  Concentration  of  analyte 

Alternately,  external  standard  calibration  may  be  used  (See  Method  8000  [1]). 
Then, 


External  Standard  Response  Factor  = 


Total  peak  area  of  standard 
Mass  injected 


9.3.4  The  calibration  curve  must  be  confirmed  using  the  CVS  (7.4.5).  This  standard 
venfies  the  accuracy  of  the  calibration.  The  concentration  of  the  CVS  should  be 
within  the  expected  concentration  range  of  the  samples  to  be  analyzed. 

9.3.5  The  working  RF  or  calibration  curve  must  be  verified  on  each  working  day  (24 
hours)  by  the  injection  of  aCCS  (7.4.3)  at  a  concentration  mid-point  on  the 
calibration  curve.  The  CCS  is  a  diluted  aliquot  of  the  same  standard  used  to 
initially  calibrate  the  instrument.  If  the  response  for  the  CCS  varies  from  the 
predicted  response  by  more  than  25%,  a  new  calibration  curve  must  be  prepared. 


Percent  Difference  =  R.  -  R,  x  100 

R." 

where: 

R1  =  Average  RF  firom  the  calibration  curve 
R2  =  Response  Factor  firom  CCS 

9.4  Retention  Time  Window  Definition: 

9.4.1  Before  establishing  windows,  be  certain  that  the  GC  system  is  within  optimum 
operating  conditions  (6.6).  Make  three  injections  of  the  Retention  Time  Window 
Standard  (7.4.3)  throughout  the  course  of  a  72  hour  period.  Serial  injections  over 
less  than  a  72  hour  period  result  in  retention  time  windows  that  are  too  tight 

9.4.2  Calculate  the  standard  deviation  of  the  three  absolute  retention  times  for  decane 
and  pentacosane  and  the  surrogate. 

9.4.2. 1  The  retention  time  window  for  individual  peaks  is  defined  as  plus  or 
minus  three  times  the  standard  deviation  of  the  absolute  retention  time 
for  each  component. 

9. 4.2.2  In  those  cases  where  the  standard  deviation  for  a  particular  analyte  is 
zero,  the  laboratory  should  use  +  0.05  min.  as  a  retention  time  window. 

9.4.3  The  laboratory  must  calculate  retention  time  windows  for  each  standard  on  each 
GC  column  and  whenever  a  new  GC  column  is  installed  or  instrument  conditions 
changed.  The  data  must  be  retained  by  the  laboratory  for  at  least  a  year. 

9.4.4  Retention  time  windows  must  be  verified  regularly  and  updated  no  less  frequently 
than  once  a  year. 

9.5  Gas  Chromatograph  Analysis 

9.5.1  Samples  are  analyzed  by  GC/FID.  Optimum  injection  volumes  (2  uL  using  the 
conditions  established  in  9.2)  must  be  established  for  specific  instrument 


conditions. 


9.5.2  For  internal  standard  calibration,  the  internal  standard  is  spiked  into  each  sample 
and  standard  at  a  concentration  of  200  ug/mL  of  sample  extract.  Twenty  uL  of  5- 
alpha  androstane  stock  at  1 000  ug/mL  may  be  spiked  into  the  1  mL  final  volume 
or  a  corresponding  amount  may  be  added  to  an  aliquot  of  the  final  extract.  (Note: 
DRO  values  >2000  ug/mL  may  lead  to  measurement  bias  due  to  coelution  with 
the  internal  standard.) 

9.5.3  If  initial  calibration  (9.3)  has  been  performed,  verify  the  calibration  by  analysis  of 
a  mid-point  CCS.  With  each  day's  run,  open  a  24  hour  analysis  window.  This  is 
done  by  running  the  Retention  Time  Window  Standard  (7.4.4). 

9.5.4  Calculate  the  percent  difference  of  the  response  factor  from  the  mean  response 
factor  as  in  9.3.2.  This  is  done  for  DRO  as  a  group  from  the  CCS.  If  the  response 
factor  has  a  percent  difference  greater  than  25%,  corrective  action  must  be  taken. 

9.5.5  A  methylene  chloride  blank  must  be  analyzed  each  day  to  determine  the  area 
generated  from  normal  baseline  noise  under  the  conditions  prevailing  in  the  24 
hour  period.  This  area  is  generated  by  projecting  a  horizontal  baseline  between 
the  retention  times  observed  for  the  peak  start  of  Cio  and  the  peak  start  of  C^j. 
This  methylene  chloride  blank  is  integrated  over  the  DRO  area  in  the  same 
manner  as  for  the  field  samples  and  is  reported  as  the  solvent  blank.  (Refer  to 
reference  4.)  Do  not  baseline  subtract.  This  information  is  for  data 
interpretation  purposes  only. 

9.5.6  Blanks  should  also  be  run  after  samples  suspected  of  being  highly  concentrated  to 
prevent  carryover.  If  the  blank  analysis  shows  contamination  above  the  practical 
quantitation  limit,  the  column  must  be  baked  out  and  subsequent  blanks  analyzed 
until  the  system  is  shown  to  retain  contaminant  at  concentrations  less  than  the 
PQL. 

9.5.7  If  the  DRO  concentration  exceeds  the  linear  range  of  the  method  (as  defined  by 
the  range  of  the  calibration  curve)  in  the  final  extract,  corrective  action  must  be 
taken.  The  response  of  the  major  peaks  should  be  kept  in  the  upper  half  of  the 
linear  range  of  the  calibration  curve.  Due  to  potential  measurement  bias,  internal 
standard  calibration  should  not  be  used  when  DRO  exceeds  5000  ug/mL  in  the 
final  extract  (ref.  9.5.2).  The  sample  should  be  diluted  or  external  standard 
calibration  should  be  used. 

9.6  Calculations: 

9.6.1  Internal  Standard  Calibration:  The  concentration  of  DRO  in  the  sample  must  be 
determined  by  calculating  the  absolute  weight  of  analyte  chromatographed  from  a 


sun^ation  of  peak  response  for  all  chromatographic  peaks  eluting  between  the 
peak  start  of  n-decane  and  the  peak  start  of  n-pentacosane,  using  the  calibration 
curve  or  the  response  factor  determined  in  section  9.3.  Also  refer  to  Section  9  4 
(Retention  Time  Window  Definition). 


The  concentration  of  DRO  is  calculated  as  follows: 

Aqueous/Soil  samples: 

Cs  =  (AxXCisXD}£Vt} 

(Ais)(RF)(Vs) 

Where: 

Cs  =  Concentration  of  DRO  (mg/L  or  mg/kg). 

•Ajc  —  Response  for  the  DRO  in  the  sample,  units  in  area. 

RF  =  Response  Factor  firom  CCS  (see  9.3.1). 

Ais  =  Response  for  the  internal  standard,  units  same  as  for  Ax. 

Cis  =  Internal  standard  concentration  (mg/mL). 

Vt  =  Volume  of  final  extract  in  mL. 

D  =  Dilution  factor,  if  dilution  was  performed  on  the  sample  prior  to 
analysis.  If  no  dilution  was  made,  D  =  1,  dimensionless. 

Vs  =  Amount  of  sample  extracted  in  L  or  kg. 

9.6.2  To  calculate  mg/dry  kg  for  soil  samples, 

mg/dry  kg  DRO  =  Cs _ 

l-(%  moisture/100) 

The  %  moisture  calculation  must  be  included  in  the  data  package  fsee  9.L4). 

9.6.3  External  Standard  Calibration: 

Aqueous/Soil  samples: 

Cs=lMiA)iVtICD} 

(As)  (Vs) 

Where: 

Cs  =  Concentration  of  DRO  (mg/L  or  mg/kg). 

Ax  =  Response  for  the  DRO  in  the  sample,  units  in  area. 

As  =  Response  for  the  external  standard,  units  same  as  for  Ax. 

A  =  External  standard  concentration  (mg/mL). 

Vt  =  Volume  of  Final  extract  in  mL. 

D  =  Dilution  factor,  if  dilution  was  performed  on  the  sample  prior  to 
analysis.  If  no  dilution  was  made,  D  =  1,  dimensionless. 

Vs  =  Amount  of  sample  extracted  in  L  or  kg. 


9.6.4  Some  software  programs  are  capable  of  performing  9.6.1  and  9.6.3  with  minimal 
analyst  intervention.  Additionally,  some  software  programs  can  “update”  a 
calibration  curve  based  on  the  response  of  the  CCS.  If  a  calibration  curve  is 
updated  in  this  manner,  a  valid  CVS  must  be  analyzed  and  results  must  fall  within 
the  Quality  Control  Criteria  specified  in  Section  10  and  Table  1  before  field 
samples  can  be  analyzed. 

10.  Quality  Control  (See  Table  1  of  this  method). 

10.1  The  laboratory  must  establish  and  maintain  the  ability  to  generate  acceptable  accuracy 
and  precision  and  to  demonstrate  through  the  analysis  of  quality  control  check  standards 
that  the  operation  of  the  measurement  system  is  in  control.  This  must  include  the 
analysis  of  QC  check  samples  plus  the  calculation  of  average  recovery  and  the  standard 
deviation  of  recovery  as  outlined  in  method  8000,  section  8.0  [1],  and  in  this  method. 

10.2  After  successful  calibration  (Section  9.8),  analyze  the  reagent  blank.  The  reagent  blank 
must  be  analyzed  with  every  extraction  batch.  The  surrogate  recovery  must  be  within 
established  limits  (see  Method  AK  102.0,  Table  1  ),  or  within  the  limits  established  by 
the  project  plan  (whichever  is  more  stringent)  and  the  control  sample  must  not  have 
DROs  above  the  practical  quantitation  limit. 

10.3  With  every  batch  or  20  samples,  duplicate  LFBs  must  be  analyzed  (reagent  water  or 
Ottawa  sand  matrix,  as  is  appropriate  to  the  samples  being  analyzed).  The  accuracy  and 
precision  of  the  duplicate  standards  must  be  within  established  limits  (Table  1).  Also,  the 
mid-point  CCS  must  be  analyzed  at  the  end  of  each  sequence  and  once  per  20  samples, 
and  compared  to  the  successful  calibration  as  described  in  9.8.6,  and  fall  within 
established  limits  (Table  1). 

10.4  Every  batch  of  samples  extracted  must  be  accompamed  by  a  method  blank  to  demonstrate 
that  samples  are  free  from  method  interference.  The  method  blank  must  have  DROs  less 
than  the  PQL. 

10.5  Each  laboratory  should  generate  control  limits  based  on  the  average  recovery,  with  ±  2 
standard  deviations  as  a  warning  limit  and  +  3  standard  deviations  the  action  limit. 

10.6  If  any  of  the  criteria  in  9.3,  10.2,  10.3  and  10.4  are  not  met,  corrective  action  must  be 
taken  before  samples  are  analyzed. 

10.7  Calculate  the  surrogate  standard  recovery  in  each  sample.  If  recoveries  are  outside 
established  limits,  (Table  1),  verify  calculations,  dilutions,  and  standard  solutions.  Verify 
instrument  performance. 

10.7.1  High  recoveries  may  be  due  to  a  coeluting  matrix  interference  or  the  presence  of 
high  molecular  weight  contaminants;  examine  the  sample  chromatogram. 


\ 


10.7.2  High  recoveries  may  also  be  due  to  memory  effects  caused  by  poor  sample 
volatility,  backflash,  or  carryover;  check  instrument  conditions,  injection  volume, 
and  injector  temperature. 

10.7.3  Low  recoveries  may  be  due  to  adsorption  by  the  sample  matrix  (muskeg,  tundra, 
forest  loam,  etc). 

10.7.4  Low  recoveries  may  also  be  caused  by  incorrect  integration.  The 
chromatographic  profile  of  DROs  may  not  give  baseline  resolution  of  all 
components,  resulting  in  a  characteristic  rise  in  baseline  underneath  the  resolved 
hydrocarbon  components.  Do  not  use  peak-to-peak  integration,  use  forced 
baseline  integration. 

10.7.5  If  internal  calibration  has  been  used,  DRO  results  must  be  normalized  using  the 
internal  standard  response.  If  surrogate  recovery  is  still  outside  of  established 
limits,  corrective  action  must  be  taken. 

10.7.6  If  external  calibration  has  been  used,  and  surrogate  recovery  is  outside  of 
established  limits,  offered  corrective  action  must  be  taken. 

10.8  If  field  samples  show  low  surrogate  recovery  due  to  suspected  matrix  effects,  DRO 
results  must  be  flagged.  If  the  surrogate  recovery  is  <50%  and  the  calculated  DRO 
concentration  falls  within  a  factor  of  2  of  the  action  level,  the  laboratory  should 
recommend  that  the  client  resubmit  the  sample  for  matrix  spike/matrix  spike  duplicate 
analysis.  (To  perform  matrix  spike  analyses,  follow  9.1,  except  use  a  field  sample  instead 
of  a  standard  matrix.)  This  is  a  recommendation,  not  a  requirement  of  the  method,  and 
therefore,  the  onus  is  not  on  the  analytical  laboratory  to  absorb  the  cost  of  the  additional 
analyses. 

10.9  Matrix  spikes  are  recommended  for  specific  sampling  programs.  Field  blanks,  trip 
blanks,  field  duplicates  are  required  as  stated  in  Chapter  2,  section  9  of  the  UST 
Procedures  Manual. 

10.10  Minimum  quality  control  acceptance  criteria  are  set  forth  in  this  section.  More  stringent 
quality  control  criteria  may  be  required  by  specific  project  plans. 

10.11  Corrective  Action 

10.11.1  Calibration 

10.1 1.1.1  If  the  initial  calibration  does  not  meet  the  criteria  set  forth  in  9.3.3  and 
9.3.4,  the  instrument  must  be  recalibrated. 

10.1 1.1.2  If  the  continuing  calibration  does  not  meet  the  criteria  set  forth  in  9.3.5 
and  Table  1,  the  instrument  must  be  recalibrated. 


10.1 1.2  Surrogates 


10.9.2.1  If  surrogates  are  outside  established  control  limits  (Table  1),  the 
following  assessments  and/or  correction  actions  must  occur; 

A)  Check  to  be  sure  there  are  no  errors  in  calculations  and  that  the 
concentration  of  the  surrogate  and  internal  standard  solution  are  correct. 

B)  Check  instrument  performance  to  determine  if  it  is  within  acceptable 
guidelines. 

C)  Recalculate  the  data  and/or  reanalyze  the  extract  if  any  of  the  above 
checks  reveals  a  problem. 

D)  Reprepare  and  reanalyze  the  sample  if  none  of  the  above  resolves 
the  problem. 

10.11.2.2  If  the  surrogate  recoveries  that  are  outside  the  control  limits  cannot  be 
attributed  to  lab  error,  the  decision  to  reanalyze  or  flag  the  data  should 
be  made  in  consultation  with  the  client.  Provided  all  other  QC 
acceptance  criteria  are  met  (section  10),  it  is  only  necessary  to 
reprepare/reanalyze  a  sample  one  time  to  demonstrate  that  a  poor 
surrogate  recovery  is  due  to  matrix  effects.  A  relationship  can  be 
established  between  surrogate  recovery  and  moisture  content  of  organic 
soils,  which  may  help  in  diagnosing  the  cause  of  poor  surrogate 
recoveries. 


10.1 1.3  Blanks: Additional  blanks  may  be  necessary  for  certain  projects  to  meet  the  goals 
of  Chapter  2,  section  9  of  the  UST  Procedures  Manual. 

10.11.3.1  Instrument  Blanks: 

Instruments  must  be  evaluated  with  each  batch  (or  daily,  whichever  is 
more  frequent)  and  must  demonstrate  that  the  analytical  system  is  free 
from  contamination.  This  is  best  accomplished  by  analyzing  an 
Instrument  Blank. 

10.11.3.2  Method  Blank; 

Method  Blanks  must  be  analyzed  with  each  extraction  batch  IF  the 
results  of  the  field  samples  show  contamination  above  the  MCL.  The 
Method  Blank  for  AK102  can  also  serve  as  the  Reagent  Blank  if  DRO 
is  less  than  the  PQL. 

10.11.3.3  Field  Blank; 

If  the  field  samples  yield  DROs  above  the  MCL,  and  contamination  is 


found  below  the  PQL  in  the  Reagent  Blank,  a  Field  Blank  should  be 
analyzed  to  identify  whether  the  source  of  contamination  originated  in 
the  field  sample  collection  procedure,  during  trip  or  during  storage  in 
the  laboratory. 

(Note:  Blanks  are  reported  by  value.  DO  NOT  BLANK  SUBTRACT.  This 
information  is  for  data  quality  assessment  purposes  only.) 

10.1 1.4  Laboratory  Fortified  Blanks 

10.11.4.1  If  the  analyte  recovery  from  the  LFBs  is  outside  the  established 
recovery  limits  (Table  1),  the  following  assessments  and/or  corrective 
actions  must  occur: 

A)  Check  to  be  sure  there  are  no  errors  in  calculations  and  that  the 
concentration  of  the  analyte  solution  is  correct. 

B)  Check  instrument  performance  to  determine  if  it  is  within 
acceptable  guidelines. 

C)  Recalculate  the  data  and/or  reanalyze  the  extract  if  any  of  the  above 
checks  reveals  a  problem. 

D)  Reprepare  and  reanalyze  the  samples  if  none  of  the  above  resolves 
the  problem. 

10.11.4.2  If  there  relative  percent  difference  between  the  LFB  results  exceeds  the 
control  limits,  but  meets  the  percent  recovery  criteria  (Table  1),  the  following 
assessments  and/or  corrective  actions  must  occur: 

A)  Check  to  be  sure  that  there  are  no  errors  in  calculations,  and  that  the  same 
amount  and  source  of  analyte  solution,  solvent  and  water  were  used  for  both 
samples  in  the  set.  . 

B)  Check  to  determine  if  instrument  performance  is  still  within  acceptable 
guidelines,  and  that  conditions  did  not  change  during  the  course  of  the  batch 
analysis. 

C)  Recalculate  the  data  if  calculation  error  is  suspected. 

D)  Repeat  the  LFB  duplicate  extraction  and  analysis,  along  with  a 
representative  number  of  samples  (10%  of  the  samples  from  the  batch  OR  1 
sample,  whichever  is  more)  from  the  analytical  batch  with  the  failed  LFB 
RPD.  The  re-analysis  of  the  field  samples  is  to  demonstrate  comparability  of 
the  extraction/analysis  conditions  at  the  time  of  re-extraction  and  analysis  to 
those  at  the  time  of  the  failed  QC. 


11.  Method  Performance 


11.1  Single  lab  method  performance  data  for  the  DROs  method  in  Ottawa  sand  and  other  soil 
types  is  presented  below. 

1 1 .2  Results  for  diesel  spikes  (methylene  chloride  extraction  direct  injection,  soils) 


Matrix 

Diesel  Spike  Amount 
ms/ka 

Percent 

Recovery 

Ottawa  Sand 

70 

97 

Ottawa  Sand 

70 

98 

Glacial  Blue  Clay 

70 

70 

Glacial  Blue  Clay 

70 

76 

Forest  Loam 

70 

136 

Forest  Loam 

70 

163 

River  Sediment 

70 

142 

River  Sediment 

70 

167 

Marine  Sand 

70 

95 

Marine  Sand 

70 

88 

Notes:  Analyses  performed  by  State  of  Alaska,  DEC  Laboratory.  Diesel  used  =  DCS. 

All  highly  organic  soil  matrices  showed  high  analyte  recovery  due  to  naturally  occurring 
DROs. 

1 1 .3  The  method  detection  limit  for  soil  calculated  according  to  40  C.F.R.,  Part  136,  Appendix 
B  (1994)  was  1.6  mg/kg  (external  standard  calibration,  Ottawa  sand). 
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Method  AK  102.0,  Table  1 

ACCEPTANCE  CRITERIA  FOR  QUALITY  CONTROL 


SPIKE  CONCENTRATION  CONTROL  LIMITS 

Water  fmg/LlSoil  fmg/kgl  %  Recovery  Relative 

%  Difference 


ANALYTE 

Lab  Fortified  Blanks 

Diesel  Range  Organics  0.5  20  60-  120  20 

Continuing  Calibration/ 

Calibration  Verification 

Diesel  Range  Organics  75-125 

Laboratory  Sample 
Surrogate  Recovery 

Ortho-terphenyl  0.02  0.8  60  -  120 


Field  Sample 
Surrogate  Recovery 
rtho-terphenyl 


0.02 


0.8 


50-150 


Method  AK  103.0 

For  Determination  of  Residual  Range  Organics 
Revision  2.0, 1/31/96 


1.  Scope  and  .Application 

1.1  Objectives 

1.1.1  This  method  is  designed  to  measure  the  concentration  of  Residual  Range  Organics 
(RRO)  in  soil.  This  corresponds  to  an  n-alkane  range  from  the  beginning  of  Cjj  to 
the  end  of  Cjg ,  and  a  boiling  point  range  of  approximately  400°  C  to  500°  C. 

1.1.2  The  method  is  primarily  designed  to  measure  lubricating  or  motor  oils  or  other 
heavy  petroleum  products.  Components  greater  than  C35  present  in  products  such 
as  asphalts,  and  mid-range  petroleum  products  such  as  diesel  and  bunker  C,  are 
also  detectable  under  the  conditions  of  the  method. 

1.1.3  This  method  can  be  an  extension  of  the  Method  for  Determination  of  Diesel 
Range  Organics  as  specified  in  AK102.  All  quality  assurance  requirements  of 
both  methods  (Section  10)  must  be  met.  Reasonable  modification  in  order  to 
accommodate  the  concurrent  analysis  of  DRO  and  RRO  is  within  the  scope  of  this 
method. 

1.2  Quantitation  Limits:  The  practical  quantitation  limit  (PQL)  for  this  method  of  analysis  of 
RROs  is  based  on  studies  done  by  laboratories  other  than  the  State  of  Alaska,  Department 
of  Environmental  Conservation,  State  Chemistry  Laboratory  and  is  approximately  100 
mg/kg  for  soils  using  motor  oil  as  a  standard. 

1.3  Dynamic  Range:  Dilutions  should  be  performed  as  necessary  to  put  the  chromatographic 
envelope  within  the  linear  range  of  the  method.  Linear  range  is  dependent  in  part  upon 
column  type,  detector  sensitivity,  and  injection  volume.  Typically,  the  approximate  range 
is  10  mg/L  to  200  mg/L. 

1.4  Experience:  This  method  is  based  on  a  solvent  extraction,  gas  chromatography  (GC) 
procedure.  This  method  should  be  used  by,  or  vmder  the  supervision  of,  analysts 
experienced  in  the  use  of  solvent  extractions  and  gas  chromatographs  and  skilled  in 
interpreting  gas  chromatograms  and  their  use  as  a  quantitative  tool. 

2.  Method  Summary 

2.1  This  method  provides  gas  chromatographic  conditions  for  the  detection  of  high  molecular 
weight  semi-volatile  petroleum  products  such  as  motor  oils.  Other  non-petroleum 


products,  with  similar  characteristics  and  boiling  points,  may  also  be  detected  with  this 
method.  The  sample  is  spiked  with  a  surrogate  compound  and  extracted  with  methylene 
chloride.  The  extract  is  dried  and  concentrated  to  a  known  volume.  A  portion  of  the 
dried,  concentrated  extract  is  injected  into  a  capillary  column  gas  chromatograph 
equipped  with  a  flame  ionization  detector  (FID),  which  has  been  temperature 
programmed  to  facilitate  separation  of  organic  compounds.  Quantitation  must  be 
performed  by  comparing  the  total  chromatographic  area  between  the  peak  start  of  C,j  and 
the  peak  end  of  C35  ,  both  resolved  and  unresolved  components,  based  on  FID  response 
compared  to  a  blended  commercial  standard  called  the  Residuals  Calibration  Standard 
(see  paragraph  3.2). 

2.2  This  version  of  the  method  was  developed  by  Dr.  Mary  Jane  Pilgrim,  and  is  based  in  part 
on  US  EPA  Methods  8000  and  8100,  SW-846,  "Test  Methods  for  Evaluating  Solid 
Waste,"  3rd  Edition  [1],  Method  OA-2  [2],  the  API  consensus  method  "Method  for  the 
Determination  of  Petroleum  Hydrocarbons",  Original  version,  2/3/92  [3]  and  work  by  the 
EPA  Total  Petroleum  Hydrocarbons  Method  Committee  [4],  the  State  of  Oregon,  "Total 
Petroleum  Hydrocarbon  Methods"  QAR  340-122-350  dated  December  11,  1990  and  the 
State  of  Washington,  "Hydrocarbon  Identification  Method"  WTPH-HCID  from  Guidance 
for  Remediation  of  Releases  from  Underground  Storage  Tanks,  document  91-30  dated 
July  1991,  and  data  from  Alaska’s  State  Chemistry  Laboratory,  with  support  from  the 
Storage  Tank  Program . 

3.  Definitions 

3.1  Residual  Range  Organics  (RRO):  All  chromatographic  peaks,  both  resolved  and 
unresolved,  eluting  between  the  peak  start  of  n-pentacosane  (Cjs)  and  the  peak  end  of  n- 
hextriacontane  (Cj^).  Quantitation  is  based  on  direct  comparison  of  the  area  within  this 
range  to  the  total  area  of  the  motor  oil  standard  within  the  same  (Cjj  -  C36)  range  as 
determined  from  FID  response  using  baseline-baseline  integration. 

3.2  Residuals  Calibration  Standard  (RCS):  A  blend  of  equal  weights  of  30  weight  and  40 
weight  motor  oils  (1:1)  and  diluted  to  appropriate  concentrations  in  methylene  chloride. 
This  standard  serves  as  a  calibration  standard  for  RRO.  It  is  recommended  that  the  RCS 
components  be  combined  with  the  DCS  components  if  DRO  (A1C102)  is  to  be  done 
simultaneously. 

3.3  Surrogate  Control  Standard  (SCS):  n-Triacontane-d62  or  equivalent,  used  as  a  laboratory 
data  quality  control.  Any  variance  from  this  surrogate  must  be  approved  by  the  ADEC 
Approval  Authority,  and  a  demonstration  of  suitability  must  be  performed.  This  surrogate 
may  be  combined  with  the  surrogate  for  DRO  (AK102)  if  the  methods  are  to  be  done 
simultaneously. 

3.4  Surrogate  Control  Sample  :  A  method  blank  sample  spiked  with  surrogate  .  The 
surrogate  recovery  is  used  as  a  laboratory  control  (see  Method  AK  103.0,  Table  1. 


3.5  Calibration  Verification  Standard  (CVS):  A  commercial  motor  oil  blend,  prepared  as  in 

3.2  but  with  products  from  a  source  other  than  those  used  to  prepare  the  RCS  .  It  is  used 
by  the  laboratory  as  a  quality  control  check  to  verify  the  accuracy  of  the  calibration. 

3.6  Laboratory  Fortified  Blank  (LFB):  A  method  blank  sample  spiked  with  CVS  (3.5).  The 
spike  recovery  is  used  to  evaluate  method  control  (see  Method  AK  103.0,  Table  2). 

3.7  Retention  Time  Window  Standard:  A  mixture  of  the  normal  alkanes  n-pentacosane  (C25) 
and  n-hextriacontane  (Cj^)  which  is  analyzed  once  every  24  hour  “day”  or  with  each  batch 
of  samples,  whichever  is  less  frequent,  not  to  exceed  20  samples  per  batch.  This  standard 
serves  to  define  the  retention  time  window  for  RRO. 

3.8  Internal  Standard:  No  internal  standard  has  been  used  in  development  of  this  method. 
Any  internal  standard  which  mimics  the  chemical  characteristics  of  heavy  petroleum 
products  may  be  used,  with  prior  ADEC  approval. 

3.9  Standard  Soil:  Ottawa  sand  or  other  standard  soil  with  characteristics  which  match  the 
field  samples  as  closely  as  possible,  used  in  quality  control  standards. 

3.10  Continuing  Calibration  Standard  (CCS):  A  mid-range  working  standard  diluted  from  the 
RCS  (3.2),  used  to  verify  that  the  analytical  system  is  operating  in  a  maimer  comparable 
to  that  at  the  time  of  calibration. 

3.11  Other  terms  are  as  defined  in  SW-846  [1]. 

4.  Interferences 

4.1  Other  organic  compounds  including,  but  not  limited  to,  animal  and  vegetable  oil  and 
grease,  chlorinated  hydrocarbons,  phenols,  phthalate  esters,  and  biogenic  terpenes  are 
measurable  under  the  conditions  of  this  method.  Some  lighter  petroleum  products  such  as 
bunker  C  and  diesels,  as  well  as  crude  oils,  may  produce  a  response  within  the  retention 
time  range  for  RRO.  As  defined  in  the  method,  the  RRO  results  include  these 
compounds. 

4.2  Method  interferences  may  be  reduced  by  washing  all  glassware  with  hot  soapy  water  and 
then  rinsing  it  with  tap  water,  methanol,  and  methylene  chloride.  Heating  the  glassware 
to  reduce  contaminants  should  not  be  necessary  if  this  cleaning  method  is  followed.  At 
least  one  blank  must  be  analyzed  with  each  extraction  batch  to  demonstrate  that  the 
samples  are  free  from  method  interferences. 

4.3  High  purity  reagents  such  as  Burdick  and  Jackson  GC^  methylene  chloride  or  Baker 
capillary  grade  methylene  chloride  must  be  used  to  minimize  interference  problems. 

4.4  Contamination  by  carryover  can  occur  whenever  high-level  and  low-level  samples  are 
sequentially  analyzed.  When  an  unusually  concentrated  sample  is  encountered,  it  should 


be  followed  by  a  solvent  blank  to  check  for  instrument  contamination. 


5.  Safety  Issues 

5.1  The  toxicity  or  carcinogenicity  of  each  reagent  in  this  method  has  not  been  precisely 
defined.  However,  each  chemical  compound  should  be  treated  as  a  potential  health 
hazard.  From  this  viewpoint,  exposure  to  these  chemicals  must  be  reduced  to  the  lowest 
possible  level  by  whatever  means  available.  The  laboratory  is  responsible  for 
maintaining  a  current  awareness  file  of  Occupational  Safety  and  Health  Administration 
(OSHA)  regulations  regarding  the  safe  handling  of  the  chemicals  specified  in  this 
method.  A  reference  file  of  Material  Safety  Date  Sheets  (MSDS)  should  also  be  made 
available  to  all  personnel  involved  in  the  chemical  analysis.  Additional  references  to 
laboratory  safety  should  be  available  and  should  be  identified  for  use  by  the  analyst. 

5.2  A  hearing  protection  device  should  be  used  when  performing  sonication. 

6.  Apparatus  and  Materials 

(Unless  otherwise  indicated,  all  apparatus  and  materials  are  suggested.) 

6.1  Glassware 

6.1.1  4  oz.  amber  glass  wide  mouth  jars  with  Teflon-lined  screw  caps 

6.1.2  250  mL  glass  centrifuge  tubes  (if  using  sonication  extraction). 

6. 1.3  Two  mL  glass  vials  with  Teflon-lined  cap  (autosampler  vials). 

6.1.4  Disposable  pipettes:  Pasteur. 

6.1.5  Graduated  cylinders:  250  mL. 

6.1.6  Glass  or  Teflon  fuimels. 

6.2  Boiling  chips  -  Approximately  10/40  mesh.  Heat  to  400°C  for  30  minutes  or  Soxhlet 
extract  with  methylene  chloride. 

6.3  Micro  syringes:  One  ul,  5  ul,  10  ul,  25  ul,  and  100  ul  or  as  needed. 

6.4  Water  bath  -  Heated  with  concentric  ring  cover,  capable  of  temperature  control  (+/-  2°C). 
The  bath  should  be  used  in  a  hood. 


6.5  An  analytical  balance  capable  of  accurately  weighing  0.0001  g  should  be  used  for 
preparing  standards  and  %  moisture  determinations.  A  top-loading  balance  capable  of 
weighing  to  the  nearest  0. 1  g  should  be  used  for  sample  preparation. 

6.6  Stainless  steel  spatula. 

6.7  Gas  Chromatography 

6.7.1  Gas  Chromatograph:  Analytical  system  including  appropriate  gas  supply  and  all 
required  accessories,  including  a  Flame  Ionization  Detector  (FID),  column 
supplies,  gases,  and  syringes.  A  data  system  capable  of  determining  peak  areas 
using  a  forced  baseline  -  baseline  projection  is  required.  A  data  system  capable  of 
storing  and  reintegrating  chromatographic  data  is  recommended. 

6.7.2  Columns 

6.7.2.1  Column  1:  5  M  x  0.53  mm  SGE  HT-5,  0.1  micron  film  thickness. 

6.7.2.2 

Alternate  columns:  30  M  x  0.32  mm  ID  J&W  DB-1  or  DB-5,  0.25  micron 
fikn  thickness. 

6.7.2.3 

Other  Columns  may  be  used  -  capillary  columns  may  be  required  to 
achieve  the  necessary  resolution.  The  column  must  resolve  C25  from  C;^  in 
a  midrange  RCS  or  CVS  if  AK102  is  to  be  done  simultaneously.  See 
9.2.2  for  additional  column  performance  criteria. 

6.8  Sonication 

6.8.1  Ultrasonic  cell  disrupter:  A  hom-type  sonicator  equipped  with  a  titanium  tip 
should  be  used.  A  Heat  Systems-Ultrasonics,  Inc.  Model  W-385  (475  watt) 
sonicator  or  equivalent  (power  wattage  must  be  a  minimum  of  375  with  pulsing 
capability  and  No.  200  Y2  inch  Tapped  Disrupter  Horn)  plus  No.  207  j/4  inch 
Tapped  Disrupter  Horn,  and  No.  419  1/8  inch  Standard  tapered  Microtip  probe. 

6.8.2  A  Sonabox  or  equivalent  is  recommended  with  the  above  disrupter  for  decreasing 
sound  (Heat  Systems-Ultrasonics,  Inc.  Model  432  13  or  equivalent). 

6.9  Soxhlet  extraction  apparatus  as  described  in  SW-846  Method  3540  [1]. 

6.10  Nitrogen  evaporator  with  high  purity  (grade  4.5  or  equivalent)  nitrogen  gas  source. 

7.  Reagents  and  Standards 

7.1  Reagent  Water:  Water  that  has  been  shown  to  be  free  from  RRO  compounds  -  a 


Miilipore  system  or  equivalent  is  recommended. 

7.2  Methylene  Chloride,  Hexane,  Acetone  -  pesticide  grade  or  equivalent.  At  a  minimum, 
the  solvents  must  be  shown  to  be  free  from  RRO. 


7.3  Sodium  Sulfate  -  (American  Chemical  Society  (ACS)  grade)  granular,  anhydrous.  Purify 
by  heating  at  400  C  for  4  hours  in  a  shallow  tray,  or  by  extracting  three  times  with 
methylene  chloride  and  drying  at  100±5°  C.  Incomplete  cleaning  of  sodium  sulfate  can 
result  in  RRO  contamination. 

7.4  Stock  Standard  Solutions  -  Prepare  the  following  stock  standards.  Unless  noted,  all  are 
prepared  in  the  methylene  chloride  listed  in  7.2  above.  Standards  preparation  should 
follow  guidelines  in  SW846  [1].  All  standards  prepared  by  the  laboratory  must  be  stored 
without  headspace  at  -10  to  -20°  C  and  protected  from  light.  Marking  of  the  meniscus  is 
helpful  in  maintaining  stock  standard  integrity.  Standards  must  be  replaced  within  6 
months  of  preparation.  Standards  should  be  checked  regularly  to  assure  their  integrity. 
Standards  which  are  purchased  pre-made  from  commercial  suppliers  may  be  kept  for  the 
life,  and  under  the  conditions,  specified  by  the  manufacturer  if  different  than  described  in 
this  paragraph. 

7.4.1  Recommended  Surrogate:  5000  ug/mL  n-Triacontane-d62  (dTC).  A  working 
solution  is  made  at  500  ug/mL  (recommended  concentration)  in  acetone. 

7.4.2  Residuals  Calibration  Standard  (RCS):  A  blend  of  equal  weights  of  motor  oil, 
mixed  together  to  form  a  composite  motor  oil  (1:1,  30  weight:  40  weight  :  )  is 
used  to  prepare  stock  calibration  standards  in  methylene  chloride.  No  fewer  than 
3  concentrations  of  this  Residuals  Calibration  Standard  are  used  for  instrument 
calibration.  A  five  point  calibration  curve  is  recommended.  Other  than  one 
standard  concentration  near  the  practical  quantitation  limit,  the  expected  range  of 
concentrations  found  in  project  samples  should  define  the  working  range  of  the 
calibration. 

7.4.3  Retention  Time  Window  Standard  :  A  stock  solution  of  C,j  and  C36  n-alkanes 
with  each  component  at  a  level  of  at  least  10,000  ug/mL  (recommended).  This 
blend  of  alkanes  serves  as  a  retention  time  window  defining  mix  for  RRO. 

7.4.4  Stock  CVS:  From  a  blend  of  commercial  motor  oils  other  than  those  used  to 
prepare  the  RCS,  make  an  equal  weight  mixture  as  described  above  (7.4.2).  A 
working  solution  is  made  at  a  recommended  concentration  of  5,000  ug/mL  in 
acetone. 


8.  Sample  Collection,  Preservation,  Containers,  and  Holding  Times 


8.1  Soils  are  collected  in  a  core  tube  or  4  or  8  oz  amber  glass  jar  with  Teflon  lined  lid.  The 
samples  are  stored  at  4  +  2°  C  from  the  time  of  collection  until  extraction.  Extraction 
must  be  performed  on  soils  within  14  days.[l].  All  analyses  of  extracts  must  take  place 
within  40  days. 

8.2  Soil  samples  to  be  analyzed  for  volatiles,  DRO  and  RRO  may  be  collected  in  the  same, 
methanol  preserved  container  and  stored  as  for  GRO  (AKIOI).  If  this  option  is  selected, 
the  mechanics  of  the  collection,  preservation  and  container  should  be  discussed  with  the 
client  before  sampling  kit  preparation.  RRO  extraction  and  analysis  must  still  meet  the 
requirements  of  8. 1 ,  above. 

9.  Procedure 

9.1  Sample  Preparation:  The  preferred  procedure  for  extraction  is  Method  3540  (Soxhlet 
Extraction).  However,  any  sample  extraction  technique  which  meets  the  quality 
assurance  requirements  specified  in  Section  10  and  Table  1  of  this  method  may  be  used. 

9.1.1  Soil  Preparation  -  Soxhlet  Extraction 

9. 1.1.1  Decant  any  water  layered  on  the  sample.  Refer  to  method  AK102,  section 

9. 1.2.1  if  DRO  is  to  be  done  simultaneously.  Mix  the  sample  well  and 
note  any  foreign  objects  or  anomalies  (variably  particle  size,  presence  of 
oil  sheen,  multiple  phases,  etc.). 

9. 1.1. 2  Weigh  10  g  to  30  g  of  the  original  sample  into  an  extraction  thimble.  Add 
an  equal  weight  of  anhydrous  sodium  sulfate  and  stir  the  mixture  well  with 
a  wooden  tongue  depressor,  taking  care  to  not  rupture  the  thimble.  The 
sample  should  have  a  grainy  texture  -  if  the  sample  clumps,  add  more 
sodium  sulfate  imtil  a  grainy  texture  is  achieved  and  note  the  addition. 
(Do  this  for  all  samples  and  standards.) 

9. 1.1. 3  Place  loaded  thimbles  in  extractors  and  add  surrogate  to  all  samples,  both 
field  and  quality  control. 

9. 1.1. 4  Add  CVS  to  the  duplicate  LFBs.  These  standards  should  contain  10  g  of 
methylene  chloride  rinsed  standard  soil.  In  addition,  prepare  a  method 
blank 

9. 1.1. 5  Add  300  mL  of  methylene  chloride  to  the  500  mL  extraction  flask.  Less 
extraction  solvent  may  be  used  if  the  quality  control  criteria  specified  in 
Section  10  and  Table  1  are  met.  Also  add  a  few  methylene  chloride 
washed  carborundum  boiling  chips  to  the  flask.  Connect  the  extractor  to 
the  flask  and  the  condenser  to  the  extractor.  Allow  samples  to  extract  for 
18-24  hours,  or  as  long  as  necessary  to  achieve  optimum  surrogate 


recovery.  Be  sure  that  coolant  is  flowing  around  the  condensers. 

9. 1 . 1 .6  Recommendation:  After  extraction,  disassemble  extractor  and  add  about 
g  anhydrous  sodium  sulfate  to  the  extract  and  allow  to  incubate  for 
hours.  (This  assures  that  the  extract  is  water-free  before  concentration.) 


9. 1.1. 7  Put  a  plug  of  glass  wool  in  a  glass  or  Teflon  funnel  and  fill  about  2/3  full 
with  anhydrous  sodium  sulfate.  Rinse  the  funnel  and  sodium  sulfate  with 
30-40  mL  of  methylene  chloride,  discard  rinsate.  Pour  the  extract  through 
the  rinsed  sodium  sulfate  into  a  500  mL  Kudema-Danish  (K-D) 
evaporative  concentrator.  Rinse  the  graduated  cylinder,  then  the  sodium 
sulfate,  with  small  amounts  of  methylene  chloride.  Add  these  rinses  to  the 
K-D. 


9. 1.1.8  Add  a  few  boiling  chips  (6.2)  to  the  K-D  and  attach  a  3-ball  Snyder  to  the 
top.  Pre-wet  the  column  by  adding  about  1  mL  of  methylene  chloride  to 
the  inverted  column  before  attaching  it  to  the  K-D. 

Note:  The  concentration  step  is  critical;  losses  of  target  compounds 
can  occur  if  care  is  not  taken. 

9. 1.1. 9  Place  the  K-D  in  a  heated  water  bath  set  at  95®C  so  that  the  receiver  tube  is 
immersed  in  hot  water  and  the  entire  lower  rounded  surface  is  bathed  in 
steam.  At  a  proper  rate  of  distillation,  the  balls  of  the  column  will  actively 
chatter,  but  the  chambers  will  not  flood.  When  the  apparent  volume  is  less 
than  or  equal  to  10  mL,  remove  the  K-D  from  the  bath  and  allow  it  to  cool 
completely. 

Note:  The  extraction  and  concentration  steps  must  be  performed  under  a  hood. 
Not  only  is  the  methylene  chloride  a  potential  health  hazard  (see  MSDS),  if  the 
heated  water  bath  is  not  properly  temperature-controlled,  the  concentration 
apparatus  can  explode. 

9.1.1.10  After  the  K-D  has  cooled,  rinse  the  Snyder  column  and  middle  flask 
with  a  small  amount  of  methylene  chloride.  Transfer  the  extract  to  a 
calibrated  15  mL  centrifuge  tube,  rinsing  with  a  small  amount  of 
methylene  chloride.  Rinse  all  of  the  ground  glass  joints  well,  as 
compounds  collect  on  the  ground  glass. 


to 


9.1.1.11  If  further  concentration  is  desired,  carefully  concentrate  the  extract  to  no 
less  than  1.0  mL  under  a  gentle  stream  of  nitrogen  using  the  evaporation 
apparatus.  If  the  extract  is  highly  colored,  forms  a  precipitate,  or  stops 
evaporating,  the  final  volume  should  be  higher  (5-10  mL).  Transfer  to  a 
labeled  vial  of  appropriate  size  with  Teflon-lined  cap,  mark  the 
meniscus.  Extracts  should  be  stored  in  a  non-frost  free  freezer. 

9.1.1.12  Record  information  for  the  extraction  and  concentration  steps. 


9. 1 .2  Moisture  Determination  for  Solids 

9. 1.2.1  Moisture  determinations  must  accompany  all  soils  data  (reported  in 
mg/dry  kg)  so  the  client  can,  at  will,  determine  the  results  in  the  original 
soil  condition.  Reporting  in  mg/dry  kg  can  best  be  done  if  an 
unpreserved  portion  of  the  sample  (collected  without  methanol)  is 
provided.  Because  of  the  potential  for  high  petroleum  compound 
concentrations  in  the  soil,  all  drying  should  be  done  imder  a  functioning 
hood. 

9. 1.2.2  To  determine  percentage  of  moisture,  pre-weigh  an  aluminum  weighing 
boat.  Weigh  5-10  g  of  the  sample  into  the  boat  and  record  both  weights 
to  the  nearest  0.001  g.  Dry  the  sample  overnight  in  a  warm  (100±5°C) 
oven. 

9. 1.2.3  Remove  the  sample  from  the  oven  and  cool  in  a  desiccator  until  the 
sample  reaches  room  temperature,  and  weigh  to  the  nearest  0.001  g. 
Record  the  weight. 

9. 1.2.4  Return  the  soil  sample  to  the  oven  for  an  additional  time  period  (not  less 
than  2  hours),  cool  again  in  the  desiccator  until  the  sample  reaches  room 
temperature,  and  weigh  to  the  nearest  0.00 Ig. 

9. 1.2. 5  If  the  weight  of  the  sample  has  remained  constant  (+  4%)  from  the  initial 
"dry"  weight  (9. 1.3. 4),  use  this  number  for  the  moisture  determination 
(see  9.6.2).  If  the  second  weighing  shows  that  the  sample  has  lost 
further  weight,  continue  drying  and  weighing  the  sample  until  the  weight 
becomes  constant,  then  proceed  to  9.6.2. 

9. 1.2. 6  If  a  sample  contains  a  high  concentration  of  petroleum  product,  constant 
weight  may  be  difficult  to  attain.  If,  after  several  tries,  the  =4%  criteria 
cannot  be  reached  an  estimated  %  moisture  may  be  reported  with 


appropriate  explanation. 

9. 1 .3  Dilution  Technique 


9. l.j.I  This  is  used  for  product  or  waste  samples  for  which  extraction  is  not 
appropriate  and  which  are  soluble  in  methylene  chloride. 

9. 1.3. 2  Weigh  1  g  of  sample  into  a  10  mL  volumetric  flask.  Dilute  to  10  mL 
with  methylene  chloride.  Transfer  to  a  12  mL  vial  with  a  Teflon-lined 
lid.  Mark  meniscus  and  store  at  4°  (±  2°)  C,  or  -10  to  -20  '’C. 


Gas  Chromatography 

9.2.1  Conditions  (Recommended):  Set  helium  column  pressure  to  20#.  Set  column 
temperature  to  40°  C  for  2  minutes,  then  ramp  at  a  rate  of  12°  C/min  to  380°  C 
^d  hold  for  15  min.  (run  time  =  49  minutes).  Set  FID  Detector  to  380°  C  and 
injector  to  280  C.  The  reference  book  High  Resolution  Chromatography  by 
Hewlett-Packard  is  a  good  source  of  information  on  how  to  optimize  flow  rates, 
etc. 

9.2.2  Performance  Criteria:  GC  run  conditions  and  columns  must  be  chosen  to  meet  the 
following  criteria: 

9.2.2. 1  Resolution  of  the  methylene  chloride  solvent  front  from  Cjo,  if  DRO 
(AK102)  is  to  be  done  simultaneously. 


9.2.2.3  The  separation  number,  TZ,  should  be  greater  than  15  for  C24  and  C25  if 
DRO  is  to  be  analyzed  concomitantly. 

W ./,  Sc25  +"w "  ofC2f ^ 

Where  "W  =  peak  width  at  half-height 

9.2.2.4  The  column  must  be  capable  of  separating  typical  motor  oil  components 
from  surrogate  and  internal  standards. 


9.3 


Calibration 


9.3.1  Calibrate  the  GC,  set  up  as  in  9.2,  with  an  initial  five  point  (recommended) 
calibration  using  RCS  (7.4.2).  The  final  calibration  curve  must  be  represented  by 
no  less  than  3  concentrations  of  RCS. 

9.3.2  Choose  Residual  Calibration  Standard  concentrations  to  cover  the  RRO  range 
expected  in  the  samples,  or  the  liner  range  of  the  instrument,  whichever  is  less. 
One  of  the  concentrations  must  be  at  or  near  the  practical  quantitation  limit. 

9.3.3  Tabulate  the  area  response  of  the  calibration  standard  against  mass  injected.  The 
ratio  of  the  response  to  the  amount  injected,  defined  as  the  response  factor  (RF), 
can  be  calculated  for  the  standard  at  each  concentration.  If  the  average  percent 
relative  standard  deviation  (%RSD)  is  less  than  25%  over  the  working  range, 
linearity  through  the  origin  can  be  assumed,  and  the  continuing  calibration 
response  factor  can  be  used  in  place  of  a  calibration  curve. 

Internal  Standard  Response  Factor  =  (Ax^  fCis") 

(Cx)  (Ais) 

Where:  Ax  =  Peak  area  of  analyte 

Ais  =  Peak  area  of  internal  standard 
Cis  =  Concentration  of  internal  standard 
Cx  =  Concentration  of  analyte 

Alternately,  external  standard  calibration  may  be  used  (See  Method  8000  [1]). 
Then, 

External  Standard  Response  Factor  =  Total  peak  area  of  standard 

Mass  injected 

9.3.2  The  calibration  curve  must  be  confirmed  using  the  CVS  (7.4.5).  This  standard 
verifies  the  accuracy  of  the  calibration.  The  concentration  of  the  CVS  should  be 
within  the  expected  concentration  range  of  the  samples  to  be  analyzed. 

9.3.3  The  working  response  factor  or  calibration  curve  must  be  verified  on  each 
working  day  (24  hours)  by  the  injection  of  a  CCS  (7.4.3))  at  a  concentration  mid¬ 
point  on  the  calibration  curve.  If  the  response  for  this  standard  varies  from  the 
predicted  response  by  more  than  25%,  a  new  calibration  curve  must  be  prepared. 


Percent  Difference  =  =  2.2  x  lOO 

Ri 


where: 


Ri  =  Average  RF  from  the  calibration  curve 


R2  =  Response  Factor  from  CCS 


9.4  Retention  Time  Window  Definition 

9.4.1  Before  establishing  windows,  be  certain  that  the  GC  system  is  within  optimum 
operating  conditions  (9.2).  Make  three  injections  of  the  Retention  Time  Window 
Standard  (7.4.3)  throughout  the  course  of  a  72  hour  period.  Serial  injections  over 
less  than  a  72  hour  period  result  in  retention  time  windows  that  are  too  tight. 

9.4.2  Calculate  the  standard  deviation  of  the  three  absolute  retention  times  for  each 
NAS  component  (Cjj  and  C36)  and  the  surrogate. 

9.4.2. 1  The  retention  time  window  for  individual  peaks  is  defined  as  plus  or 
minus  three  times  the  standard  deviation  of  the  absolute  retention  time  for 
each  component. 

In  those  cases  where  the  standard  deviation  for  a  particular  analyte  is  zero, 
the  laboratory  should  use  ±  0.05  min.  as  a  retention  time  window. 

9.4. j  The  laboratory  must  calculate  retention  time  windows  for  each  standard  on  each 
GC  column  and  whenever  a  new  GC  column  is  installed  or  instrument  conditions 
changed.  The  data  must  be  retained  by  the  laboratory. 

9.4.4  Retention  time  windows  must  be  verified  regularly  and  updated  no  less  frequently 
than  once  a  year. 

9.5  Gas  Chromatograph  Analysis 

9.5.1  Samples  are  analyzed  by  GC/FID.  Optimum  injection  volumes  (2  uL  using  the 
conditions  established  in  9.2)  must  be  established  for  specific  instrument 
conditions. 

9.5.2  For  internal  standard  calibration,  the  internal  standard  is  spiked  into  each  sample 
and  standard  at  a  specified  concentration.  (Note:  High  RRO  values  may  lead  to 
measurement  bias  due  to  coelution  with  the  internal  standard.) 

9.5.3  If  iiutial  calibration  (9.3)  has  been  performed,  verify  the  calibration  by  analysis  of 
a  mid-point  CCS  (9.j.2).  With  each  day's  run,  open  a  24  hour  analysis  window. 
This  is  done  by  running  the  Retention  Time  Window  Standard  (7.4.3). 

9.5.4  Calculate  the  percent  difference  of  the  response  factor  from  the  mean  response 
factor  as  in  9.3.3.  This  is  done  for  RRO  as  a  group  from  the  CCS.  If  the  average 

response  factor  has  a  difference  greater  than  25%,  corrective  action  must  be 
taken. 


9.5.5  A  methylene  chloride  blank  must  be  analyzed  each  day  to  determine  the  area 
generated  on  normal  baseline  noise  under  the  conditions  prevailing  in  the  24  hour 
period.  This  area  is  generated  by  projecting  a  horizontal  baseline  between  the 
retention  times  observed  for  the  peak  start  of  €15  and  the  peak  end  of  €36.  This 
blank  is  integrated  over  the  RRO  area  in  the  same  manner  as  for  the  field  samples 
and  is  reported  as  the  solvent  blank  [Refer  to  reference  4].  Do  not  baseline 
subtract.  This  information  is  for  data  interpretation  purposes  only. 

9.5.6  Blanks  should  also  be  run  after  samples  suspected  of  being  highly  concentrated,  to 
prevent  carryover.  If  the  blank  analysis  shows  contamination  above  the  practical 
quantitation  limit,  the  column  must  be  baked  out  and  subsequent  blanks  analyzed 
until  the  system  is  shown  to  retain  contaminants  at  concentrations  less  than  the 
PQL. 

9.5.7  If  the  RRO  concentration  exceeds  the  linear  range  of  the  method  (as  defined  by 
the  range  of  the  calibration  curve)  in  the  final  extract,  corrective  action  must  be 
taken.  The  response  of  the  major  peaks  should  be  kept  in  the  upper  half  of  the 
linear  range  of  the  calibration  curve.  Due  to  potential  measmement  bias,  internal 
standard  calibration  should  not  be  used  when  RRO  exceeds  5000  ug/mL  in  the 
final  extract.  The  sample  should  be  diluted  or  external  standard  calibration  should 
be  used. 

9.5. 9.1  Identification  of  motor  oil  or  other  products  is  achieved  by  direct 
comparisons  of  sample  chromatograms  to  retention  times  and  peak 
patterns  of  standard  product  chromatograms.  Regardless  of  whether  a 
product  identification  can  be  made  on  this  basis,  an  alkane  range  or  boiling 
point  range  should  be  reported  to  encompass  approximately  95%  of  the 
product  envelope,  along  with  the  midrange  boiling  point  of  the  area  of 
greatest  response. 

9.5.9.2  The  analyst  should  generate  a  value  for  RROs  and  qualitatively  identify 
motor  oil  or  other  products  when  reporting  data.  The  experience  of  the 
analyst  weighs  heavily  in  the  interpretation  of  the  chromatogram. 
References  7,  8,  and  9  contain  some  background  information  on 
hydrocarbon  pattern  recognition.  Environmental  samples  may  contain 
more  than  one  type  of  product,  and  loss  of  light  end  components  may 
mean  the  product  has  been  in  the  subsurface  a  longer  period  of  time. 

9. 5.9. 3  Qualitative  information  must  be  reported  on  the  final  data  transmittal.  At 
a  minimum,  this  information  must  include  an  alkane  range  or  boiling  point 
range  of  the  product,  and  the  boiling  point  of  the  area  of  maximum 
response.  If  possible,  product  identification  should  be  included. 


9.6  Calculations: 


9.6.1  Internal  Standard  Calibration:  The  concentration  of  RROs  in  the  sample  must  be 
determined  by  calculating  the  absolute  weight  of  analyte  chromatographed  from  a  summation  of 
peak  response  for  all  chromatographic  peaks  eluting  between  the  peak  start  of  n-pentacosane  and 
the  peak  start  of  n-pentetracontane,  using  the  calibration  curve  or  the  response  factor  determined 
in  section  9.3.  Also  refer  to  Section  9.4  (Retention  Time  Window  Definition). 

The  concentration  of  RRO  is  calculated  as  follows: 


Where: 


Aqueous/Soil  samples: 

Cc  =  (AxyCis¥DWt-) 

(Ais)(RF)(Vs) 

Cs  =  Concentration  of  RROs  (mg/L  or  mg/kg). 

Ax  =  Response  for  the  RROs  in  the  sample,  units  in  area. 

RF  =  Response  Factor  from  CCS  (see  9.3.1). 

Ais  =  Response  for  the  internal  standard,  units  same  as  for  Ax. 

Cis  =  Internal  standard  concentration  (mg/mL). 

Vt  =  Volume  of  final  extract  in  mL. 

D  =  Dilution  factor,  if  dilution  was  performed  on  the  sample  prior  to 
Vs  =  Amount  of  sample  extracted  in  L  or  kg. 

9.6.2  To  calculate  mg/dry  kg  for  soil  samples, 

mg/dry  kg  RRO  =  £s 

l-(%  moisture/100) 

The  %  moisture  calculation  must  be  included  in  the  data  package  (see  9.1.1). 

9.6.3  External  Standard  Calibration: 

Aqueous/Soil  samples: 

C.  =  rAxYAWtyD-) 

(As)(Vs) 

Where: 


Cs  =  Concentration  of  RROs  (mg/L  or  mg/kg). 

Ax  =  Response  for  the  RROs  in  the  sample,  units  in  area. 

As  =  Response  for  the  e.xtemal  standard,  units  same  as  for  Ax. 

A  =  External  standard  concentration  (mg/mL). 

Vt  =  Volume  of  Final  extract  in  mL. 

D  =  Dilution  factor,  if  dilution  was  performed  on  the  sample  prior  to  analysis.  If 


Vs  =  Amount  of  Scunple  extracted  in  L  or  kg. 

9.6.4  Some  software  programs  are  capable  of  performing  9.6.1  and  9.6.3  with  minimal 
analyst  intervention.  Additionally,  some  software  programs  can  “update”  a 
calibration  curve  based  on  the  response  of  the  CCS.  If  a  calibration  curve  is 
updated  in  this  manner,  a  valid  CVS  must  be  analyzed  and  results  must  fall  within 
the  Quality  Control  Criteria  specified  in  Section  10  and  Table  1  before  samples 
can  be  analyzed. 

10.  Quality  Control  (See  Table  1) 

10.1  The  laboratory  must  establish  and  maintain  the  ability  to  generate  acceptable  accuracy 
and  precision  and  to  demonstrate  through  the  analysis  of  quality  control  check  standards 
that  the  operation  of  the  measurement  system  is  in  control.  This  must  include  the 
analysis  of  QC  check  samples  plus  the  calculation  of  average  recovery  and  the  standard 
deviation  of  recovery  as  outlined  in  method  8000,  section  8.0  [1],  and  this  method. 

10.2  After  successful  calibration  (Section  9.3),  analyze  the  reagent  blank  sample.  The  reagent 
blank  must  be  analyzed  with  every  extraction  batch.  The  surrogate  recovery  must  be 
within  established  limits  (see  Method  AK  103.0,  Table  1),  or  within  the  limits  established 
by  the  project  plan  (whichever  is  more  stringent)  and  the  control  sample  should  not  have 
R  R  O  above  the  practical  quantitation  limit. 

10.3  With  every  batch,  duplicate  LFBs  must  be  analyzed  (employing  the  standard  soil  matrix 
appropriate  to  the  samples  being  analyzed).  The  accuracy  and  precision  of  the  duplicate 
standards  must  be  within  established  limits.  Also,  the  mid-point  CCS  must  be  analyzed 
at  the  end  of  each  sequence  and  once  per  20  samples,  and  compared  to  the  successful 
calibration  as  described  in  9.8.6,  and  fall  within  established  limits  (Table  1). 

10.4  Every  batch  of  samples  extracted  must  be  accompanied  by  a  method  blank  to 
demonstrate  that  samples  are  free  from  method  interference.  The  method  blank  must 
have  RRO  less  than  the  Practical  Quantitation  Limit. 

10.5  Each  laboratory  should  generate  control  limits  based  on  the  average  recovery,  with  ±  2 
standard  deviations  as  a  warning  limit  and  +  3  standard  deviations  the  action  limit. 

10.6  If  any  of  the  criteria  in  9.3,  10.2,  10.3  and  10.4  are  not  met,  corrective  action  must  be 
taken. 

10.7  Calculate  the  surrogate  standard  recovery  in  each  sample.  If  recoveries  are  outside 
established  limits  (Table  1)  verify  calculations,  dilutions,  and  standard  solutions.  Verify 
instrument  performance. 

10.7.1  High  recoveries  may  be  due  to  a  coeluting  matrix  interference  or  the  presence  of 


high  molecular  weight  contaminants;  examine  the  sample  chromatogram. 

10.7.2  High  recoveries  may  also  be  due  to  memory  effects  caused  by  poor  sample 
volatility,  backflash,  or  carryover.  Check  instrument  conditions,  injection 
volume,  and  injector  temperature. 

10.7.3  Low  recoveries  may  be  due  to  adsorption  by  the  sample  matrix  (muskeg,  tundra, 
forest  loam,  etc). 

10.7.4  Low  recoveries  may  also  be  caused  by  incorrect  integration.  The 
chromatographic  profile  of  RRO  may  not  give  baseline  resolution  of  all 
components,  resulting  in  a  characteristic  rise  in  baseline  underneath  the  resolved 
hydrocarbon  components  known  as  the  "unresolved  complex  mixture",  or  UCM. 
Do  not  use  peak  to  peak  integration;  use  forced  baseline  integration. 

10.7.5  If  internal  calibration  has  been  used,  RRO  results  must  be  normalized  using  the 
internal  standard  response.  If  surrogate  recovery  is  still  outside  of  established 
limits,  corrective  action  must  be  taken. 

10.7.6  If  external  calibration  has  been  used  and  surrogate  recovery  is  outside  of 
established  limits,  corrective  action  must  be  taken. 

10.8  When  field  samples  show  surrogate  recoveiy  outside  of  acceptable  limits  due  to 
suspected  matrix  effects  and  the  calculated  RROs  concentration  falls  within  a  factor  of  2 
of  the  action  level,  the  laboratory  should  recommend  that  the  client  resubmit  the  sample 
for  matrix  spike/matrix  spike  duplicate  analysis.  (To  perform  matrix  spike  analyses, 
follow  9.1,  except  use  a  field  sample  instead  of  a  standard  matrix.)  This  is  a 
recommendation,  not  a  requirement  of  the  method,  and  therefore  the  onus  is  not  on  the 
analytical  laboratory  to  absorb  the  cost  of  the  additional  analyses. 

10.9  Matrix  spikes  are  recommended  for  specific  sampling  programs.  Field  blanks,  trip 
blanks,  field  duplicates  are  required  as  stated  in  Chapter  2,  section  9  of  the  UST 
Procedures  Manual. 

10.10  Minimum  quality  control  acceptance  criteria  are  set  forth  in  section  10  of  this  method. 
More  stringent  quality  control  criteria  may  be  required  by  specific  project  plans. 

10.11  Corrective  Action 

10.11.1  Calibration 

10.11.1.1  If  the  initial  calibration  does  not  meet  the  criteria  set  forth  in  9.3.3 
and  9.3.4,  the  instrument  must  be  recalibrated. 


10.11.1.2  If  the  continuing  calibration  does  not  meet  the  criteria  set  forth  in 


9.3.5  and  Table  1,  the  instrument  must  be  recalibrated. 


10.1 1.2  Surrogates 

10.11.2.1  If  surrogates  are  outside  established  control  limits  (Table  1),  the 
following  assessments  and/or  correction  actions  must  occur: 

A)  Check  to  be  sure  there  are  no  errors  in  calculations  and  that  the 
concentration  of  the  surrogate  and  internal  standard  solution  are 
correct. 

B)  Check  instrument  performance  to  determine  if  it  is  within 
acceptable  guidelines. 

C)  Recalculate  the  data  and/or  reanalyze  the  extract  if  any  of  the 
above  checks  reveals  a  problem. 

D)  Reprepare  and  reanalyze  the  sample  if  none  of  the  above  resolves 
the  problem. 

10.1 1.2.2  If  the  surrogate  recoveries  that  are  outside  the  control  limits  cannot  be 
attributed  to  lab  error,  the  decision  to  reanalyze  or  flag  the  data  should 
be  made  in  consultation  with  the  client.  Provided  all  other  QC 
acceptance  criteria  are  met  (section  10),  it  is  only  necessary  to 
reprepare/reanalyze  a  sample  one  time  to  demonstrate  that  a  poor 
surrogate  recovery  is  due  to  matrix  effects.  A  relationship  can  be 
established  between  surrogate  recovery  and  moisture  content  of 
organic  soils,  which  may  help  in  diagnosing  the  cause  of  poor 
surrogate  recoveries. 

10.11.3  Blanks:  Additional  laboratory  or  field  blanks  may  be  necessary  for  certain 
projects  to  meet  the  goals  of  Chapter  2,  section  9  of  the  UST  Procedures 
Manual. 

10.11.3.1  Instrument  Blanks:  Instruments  must  be  evaluated  with  each  batch 
(or  daily,  whichever  is  more  frequent)  and  must  demonstrate  that  the 
analytical  system  is  free  from  contamination.  This  is  best 
accomplished  by  analyzing  an  Instrument  Blank. 

10.11.3.2  Method  Blank:  Method  Blanks  must  be  analyzed  with  each 
extraction  batch  IF  the  results  of  the  field  samples  show 
contamination  above  the  MCL.  The  Method  Blank  for  AK102  can 
also  serve  as  the  Reagent  Blank  if  RRO  is  less  than  the  PQL. 

10.11.3.3  Field  Blank:  If  the  field  samples  yield  DRO  above  the  MCL,  and 


contamination  is  found  below  the  PQL  in  the  Reagent  Blank,  a  Field 
Blank  should  be  analyzed  to  identify  whether  the  source  of 
contamination  originated  in  the  field  sample  collection  procedure, 
during  trip  or  during  storage  in  the  laboratory.  This  applies  to  AK102 
and  AK103  analyzed  in  concomitantly. 

(Note:  Blanks  are  reported  by  value.  DO  NOT  BLANK  SUBTRACT.  This 
information  is  for  data  quality  assessment  purposes  only.) 

10.1 1 .4  Laboratory  Fortified  Blanks 

10.11.4.1  If  the  analyte  recovery  from  the  LFBs  is  outside  the  established 
recovery  limits  (Table  1),  the  following  assessments  and/or  corrective 
actions  must  occur: 

A)  Check  to  be  sure  there  are  no  errors  in  calculations  and  that  the 
concentration  of  the  analyte  solution  is  correct. 

B)  Check  instrument  performance  to  determine  if  it  is  within 
acceptable  guidelines. 


C)  Recalculate  the  data  and/or  reanalyze  the  extract  if  any  of  the 
above  checks  reveals  a  problem. 

D)  Reprepare  and  reanalyze  the  samples  if  none  of  the  above  resolves 
the  problem. 

10.1 1.4.2  If  the  relative  percent  difference  between  the  LFB  results  exceeds  the 
control  limits,  but  meets  the  percent  recovery  criteria  (Table  1),  the 
following  assessments  and/or  corrective  actions  must  occur: 

A)  Check  to  be  sure  that  there  are  no  errors  in  calculations,  and  that 
the  same  amount  and  source  of  analyte  solution,  solvent  and  water 
were  used  for  both  samples  in  the  set. 

B)  Check  to  determine  if  instrument  performance  is  still  within 
acceptable  guidelines,  and  that  conditions  did  not  change  during  the 
course  of  the  batch  analysis. 

C)  Recalculate  the  data  if  calculation  error  is  suspected. 

D)  Repeat  the  LFB  duplicate  extraction  and  analysis,  along  with  a 
representative  number  of  samples  (10%  of  the  samples  from  the  batch 
OR  1  sample,  whichever  is  more)  from  the  analytical  batch  with  the 
failed  LFB  RPD.  The  re-analysis  of  the  field  samples  is  to 
demonstrate  comparability  of  the  extraction/analysis  conditions  at  the 
time  of  re-e.xtraction  and  analvsis  to  those  at  the  time  of  the  failed 
QC. 

11.  Method  Performance 

11.1  Specific  method  performance  data  for  Revision  3.0  of  AK103,  Residual  Range  Organics, 
is  not  available  at  this  time.  Information  on  method  performance  for  the  C25  -  C44  range 
(Revision  2.1)  follows. 

11.2  The  method  performance  data  presented  is  based  on  single  lab  work  (State  of  Alaska, 
Department  of  Environmental  Conservation,  State  Chemistry  Laboratory).  Performance 
data  for  the  RROs  method  in  Ottawa  sand  and  other  soil  types  is  presented  below. 

1 1.3  Results  for  motor  oil  spikes  (methylene  chloride  extraction  direct  injection,  soils)  is  from 
duplicate  analyses  of  matrix  spikes  on  field  projects.  Biases  due  to  naturally  occurring 
materials  and  existence  of  mixed  products  in  the  samples  may  exist. 


Matrix 


RCS  Spike  Amount 

mg/kg 


Percent 

EfeCQvgry 


Ottawa  Sand  (1993-1995) 

500 

91  ±  12 

1993  Composite 

250 

77±  13 

(S.E.  Alaska  Soils) 

500 

107±  15 

1994  Composite 

250 

103  ±  10 

(S.E.  Alaska  Soils) 

500 

103  ±9 

1995  Single  Project 

500 

116±9 

(S.  E.  Alaska  Soils) 

1 1.4  The  method  detection  limit  for  soil  calculated  according  to  40  C.F.R.,  Part  136,  Appendix 
B  (1994)  was  51  mg/kg  (external  standard  calibration). 
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Method  AK  103.0,  Table  1 

ACCEPTANCE  CRITERIA  FOR  QUALITY  CONTROL 


SPIKE  CONCENTRATION 
Soil  fmg/kgl 


ANALYTE 
Lab  Control 
Samples 

Residual  Range  Organics  500  mg/kg 

LCS/CCS 

Residual  Range  Organics  2000  mg/L 

Surrogate  Control 
Samples 

n-Triacontane-d62  50  mg/kg 

Surrogate  Recovery 
(field  samples) 
n-Triacontane-d62 


CONTROL  LIMITS 


60-  100  20 

75  -  105 


60-100 


50  mg/kg 


50-150 


